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ADVERTISEiMENT. 

The present little Treatisse has been compiled by the 
Author of the "Zoological Gardens," to illustrate Mr. 
Gilbert's excellent Map of the Railways of England and 
Wales. It has been the endeavour of its writer to compress 
into the space allotted to him an account of the cause, the 
origin, the history, and the constituents of those important 
means of transit, and though he has not been able to enter 
into the subject as he could wish, and does not pretend, 
with engineering skill, to instruct those better informed on 
the subject than himself, he yet trusts that all the infor- 
mation which is necessary to make any person acquainted 
with the progress and origin of railways will be found in his 
little Toliime. All the best authorities that were necessary 
for fulness ^nd accuracy.haTe been carefully consulted, and 
he has endeavoured to convey the statements they contained in 
a manner that would render them pleasing to the. general 
reader. 
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CHAPTER I. 

PRELIMINARY RETROSPECT,— BUSINESS J ITS AMOUNT AND 

REQUIREMENTS. 

A BARREN detail of facts upon aay subject^ no matter 
what^ must^ at the best^ be uninteresting^ and cannot 
very often be found useful. It may, it is true, lead the 
thoughts of the reader to valuable results if he will 
take the trouble, and happens to be in possession both 
of the time and the ability to turn it to account. But if 
the latter of these qualities be such as the generality 
of readers are endowed with, the former is an attribute 
of circiunstances which but few comparatively can 
command, and it becomes, therefore, not only the 
interest, but the duty of any one professing to give 
information on a popular subject, to do so in such a 
way as shall render his labours pleasing as well as 
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d shotiid he fail in accomplishing the 
of these deairalile attainments, it is at least incum- 
bent upon him to save all who shall penise his work 
the fatigue of going over any ground not absolutely 
necessiary for them to traverse in coming at the only 
Isginmate end of all writing — public or private benefit. 

We do not then deem it irrclevaat, in this confined 
treatise on the iniportant subject of Railways, to lake 
a hasty glance over the slate of Ihe people before they 
were invented. It would, indeed, be impossible, with- 
out sucU a retrospect, rightly to understand the infiu- 
ence they possess over the welfare of the couiilry at 
large, and the extent to which it has been exercised 
in altering the occupations, or abridging the labours of 
its inhabitants. 

No where has the change of manners from the customs 
of the period of feudal darkness, when the cultivaliou 
i:>f a military spirit, and the pursuit of the arts of war, 
comprised all that was deemed honourable in the per- 
sonal engagements of men, and when the pursuit of 
letters was, at the best, considered puerile, and the know- 
ledge of them almost a folly by the bold spirits who 
found their most agreeable occupatiou in ibe practice of 
exercises which had the fatal contests of ihe battle field 
for their prototype, and the instantaneous iuflictJoD of 
doath as the highest attainment of their study— when 
mechanical device was, ui its most ingenious produc- 
tion, a matter for applauding wonder only among the 
plebeian nnd the despised, coldly regarded by the 
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learned^ and contemned by the noble and the brave ; 
when commerce brought but slow accumulations of 
wealthy and when its profits were not only tardy, but 
generally unstable, and often not a little degrading— 
to the period when we see around us on every side the 
most complex state of society which the world has ever 
witnessed, wherein the elegant, the high-bom, and the 
refined depend for so much of their enjoyment, nay for 
no small portion of the comforts they feel indispen- 
sable to existence, upon those low and sordid pursuits 
of trade which have, during the last two hundred years, 
been eliciting, through the blessing and under the 
governance of Divine Providence, the powers of human 
intellect in all its wondrous and varied faculties, till the 
accomplishment of anything within the range of phy- 
sical creation is hardly thought impossible ; and which, 
by its persevering and energetic pursuit, has carried 
this country to the permanent hold of a pitch of great- 
ness, and an extent of empire unparallelled in earthly 
annals — no where, we say, has this change from chival- 
ric usage to the habits of modem civiUzation been so 
gradual, yet so perceptible, as in England. 

The civil wars which for a hundred and sixty years 
had desolated every province of the land, and steeped 
its soil in blood, excited, if they did not tend to create, 
the warUke spirit and warlike habits which were neces- 
sary to carry them on. To wield a wea^wn was alike 
the employment of yeoman, serf, and noble, and the 
leaguered castle or the tented field the homes to which 
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they had heen so long accustomed, that at last they 
became even a delight. But the attainment of Henry 
of Lancaster to the throne set aside the cause for war, 
and his politic sway encouraged the continuance of 
peace, and made it desirable as well as permanent, by 
"rendering the callings that could be followed in it, 
honourable as well as profitable and safe. 

The reign of his arbiti'ary but able son tended 
materially to propel that which his father had begun. 
The religious disputes which his selfish and ungovern- 
able passions aggravated, even if they were occasioned 
by him, rendered the value of intellectual prowess 
evident, and when he, the first sovereign, who since the 
days of AlfreS had entered on this novel arena, became 
a champion in the moral jousts of polemical contro- 
versy, an impetus was given to the public mind which 
soon developed its consequences in the increased inten- 
sity of the struggle, which at length ended in the 
perfect triumph of the cause of truth. But if it was 
as greatly influential in effecting this great good, it 
accomplished one, also, of almost equal value in the fit 
preparation which it became for the more general diflfti- 
sion of learning in the time of Edward VI. 

The religious persecutions of Mary's reign, diastrous 
as they were to the individuals who suffered from their 
rigour, appear, at leasts to have wrought out this benefit 
for mankind, for their atrocity put even cruelty to the 
blush, and rendered torment odious in the sight of men. 
Neither do we find either moral or political stniggles. 
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after her deaths conducted on the same principle as they 
had been before, for though the arduous contest which 
followed nearly a century later, and which terminated 
only with the conclusion of the bleak tyranny which 
arose upon the death of Charles, was one of bloody 
reference, yet its objects and its principles were very 
different to the wars of the Roses, and were, indeed, 
efficient, in their degree, in establishing the supremacy 
of intellectual over physical conflict. 

The futiUty of such a strife itself was proved by the 
hasty close of its results ; and after the darkness of 
fanatical gloom which brooded over the land had 
cleared away, we find the habits of thought which took 
utility and truth for their base, more general, the dis- 
positions of the people more peaceful, and their incli- 
nation for agriculture and commerce in commoner 
existence, and more frequently followed. Even the 
very attire of the people partook of the change, it lost 
the varied, but picturesque, appearance of feudal habit, 
and assumed the less pleasing, but more convenient, 
costume which forms the link between the dress of 
olden time, and that of the present day. The circum- 
stances which occurred during the period that Elizabeth 
held the reins of power, were especially calculated to 
promote the public weal, give security to property, and 
impel national industry. Religious contentions were 
subsiding so far as their malignancy was concerned, 
and the effect of their existence was being felt in the 
enlarged acquaintance of the body of the people with 
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the elements of their faith, and the evidence on which 
its credibility depended. 

Learning had received an impulse which was felt in 
the increased civilization that was diffused throughout 
every portion of the country, an effect which the cha- 
racter of Elizabeth, particularly, was likely to induce; 
half chivalric, half controversial, placed in circum- 
stances of gr^t difficulty, and peculiar hazard, from 
which the exercise of consummate prudence, conjoined 
with uncommon boldness, and imwonted decision, 
could alone, hmnanly speaking, deliver her, full oppor- 
tunity was allowed for the development of her singular 
characteristics, and these in turn became influential in 
the promotion of similar features in the mental organiza- 
tion of her subjects. The open-hearted recklessness 
which had distinguished the English character, and 
which seems the almost necessary attendant cm a mili- 
tary career, became subdued into the calmer, but not 
less candidy quality of sober good faith. The invincible 
courage and increasing energy which had won fields 
against tenfold odds were softened down into the decided 
perseverance, and springing enterprize by which the 
annals of British commerce have been distinguished. 

Nor was the influence of the characters of her mini- 
sters, perhaps, less permanent or strong. Crafty, 
close, far-seeing, and prudent, but yet faithful to his 
mistress, Burleigh was a man of that grade which 
requires the passage of some centuries to produce ; he 
•as respected — he was feared— he was reverenced. No 
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the state but fslt the inquiry of his 
nizing supen-ision, and when at his death iho body of 
this foifoder of his lamily wus removed to that resting 
place whence it shall only arise to behold the 
the dreadful mom when the tirmament shall pass away 
like a scroll, and the elements shall melt witfa fervent 
heat, Le left an impress of sober steadiness of thought 
behind him upon the characters of his countrymen, 
which, if originally iuherent in the national mind, was 
certainly much confirmed by the deporunent of thia 
singular but lofty-minded man. 

Yet, though thus powerful in his individual 
be was still more so as chief member of a body of 
viduals who were called upon to support the burthen^ 
state alfaii's at a period of no common difficulty, and, 
devise and conduct measures of immense imp( 
and which reqinred singular penetration 
their management ; Sir Francis Walsingham had lent 
the valuable aid of his very considerablo talents to pro- 
mote the wise settlement of the country, and with Sir 
Nicholas Bacon, admirably seconded Burleigh, both in 
his service of the Queen, and in his plans for the 
national weiiare. The influence they unitedly obtained 
could not but be greatly instrumental in the modifica- 
tion of the English cbaracier. Moderate, sober views 
of things succeeded to the feverish excitement that 
agitated the people throughout the length and bn 
of the land, the engagements of commerce 
more pleasing and profitable field for exertion 
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'aiililary ]>rowes3 hud ever enjoyed, while the value of 
llie milder virtues began tu be deeply appreuated, and 
the virtues themselves propordonably eni»uraged. Es- 
aniples of their existence were found among the Iiigher 
classes, irhile those whose position obliges them to look 
up to iheir superiore for guides had obtained a coiid- 
derable degree of iustractioii in the new modes of 
liring, and, moreover, were willing to bo led. The 
de^re for peatjeful pursuit happily conjoined with the 
opportunity for following it, and thus ibe people in the 
majority of communities at length came to settle down 
to their home projects; and trade, which had formerly 
been only a rare or a mean engagement, swelled into an 
extent that required the exercise of noble abilities and 
extensive capital to carry it on, and became invested, 
by its incidental circumstances, with a dignity to nhich 
it would nut otheiwise huve been entiUed. 

Humanity haa inherited too much jif- littleness in its 
composition, from the degradation of origina! sin, not 
to be easily moved by anytliing which shall minister to 
its sellishness and pride, and, qb in proportion to the 
contumely with which any com'se of life is regarded, it 
will eschew that course, so, just in proportion its any 
one shall be genemlly esteemed, will it be ready to em- 
brace and follow it. The adoption of trade us a pur- 
suit bad an exjiansive influence, and that which was 
became common, and at length was not 

ty adopted but honoured. 

According as attention was turned to commercial 
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As obstacles presented thi?inselvefj 

s for obrialing them «oiild be assiduous 

soughl.JC Ability would be prized in proporlioi 
necessity- for it, and woidd nffer ilself for employment 
in proportion to the amounl of remimeraiion which il 
could ohtwn, Tbe natural facilities of the c 
whether in the shape of raw material, or the e 
ment given by convertieg it into a more valuable p 
duct, would he eagerly made available for the purpof 
of profit, and we find that such in feci 

The particular facilities of Britain are great, greaO 
]jerhaps than those of any other country, or iliey h 
at least, been more gonerally derelopcd. 
all ihe essentials for the furtherance of mechanical in- 
genuity, and the employment of manufacturing indus-' 
Iiy, Coal and iron, the two chief agents, the one in 
the formation of machinery, and the other in its use, 
are found in abmidant quantities benoath the soil, and 
in such close contiguity that they are readily made tt 
assist each other. 

Only a slight review of the ti 
ticturers will render the necessity for mechanical agents ' 
apparent, and to what extent they hate been intro- 
duced will be conceived, when it is staled, that tliere 
are steam engines now at work within the realms of 
Gr«at Britain wliich possess powers equal to the labour 
of four millions of individuals, and, in thus rating them, 
Ve believe we aie much understating the tiiith. 
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The extent of our manufucturing reaourcea is, ihere- 
fxtraoi'dinary, nor is il likely, for an iui^culable 
pcrioil, to be reduced. Of these resources, i^oal is per- 
haps the moat necessary, and the most unbounded ; 
without it machinery could neither be constructed nor 
worked, and the present consumpdoa of it b immense. 
' Prior iti the time of Charles I„ it was used but SEddom 
Leven aa fuel, a prejudice prevailing tliai its use was 
, which was so fcr influential that il prevented 
e adoption of coal for that purpose for a number of 
The expence of wood, however, aiid the in- 
ig scarcity of dmber in some measure compelled 
t« employment, and experienee proving that the smoke 
r it was not so deleterious as had been imagined, 
•^its ascendancy was soon generally and permanently 
secured, and now it is the only species of fuel used 
in London and other large towns, and in the thickly 
inhabilfid districts of the counOy. 

The amount of sea home coal brought into the jxnt 
of London is estimated at 2,050,000 tons, and the total 
amount used in Great Britain, exclusive of that exported 
to foreign coundries, is calculated at 15,680.000 tons. 
though, as Mr. M'Culloch thinks, considerably below 
the real amount, a conclusion, which observaiian 
^warrants, and in which we decidedly coincide. Dr. 
Cleland estimates that the coal consumed in Glasgow, 
a 1831, a place giving a fair example of the amount 
in our manulacturing processes, at a time 
D the amount must have been veiy much less than 
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it is at present^ was 437^000 tons. The coal consumed 
for domestic piuposes is stated to be after the rate of 
about a ton of coals a year for each individual, or 
something like sixteen and a half millions per annum, 
exclusive of that employed in the service of steam 
vessels, stationary and locomotive engines, manufac- 
tories, blast furnaces, and other like purposes. The 
quantity consumed in Scotland must be approaching 
to 3,000,000 tons for private use, besides that used for 
business. 

The quantity used in the manufacture of iron is 
about 3,850,000 tons, or about 5i tons for each ton of 
iron, of which about 700,000 tons are yearly made. Mr. 
Kennedy has calculated the quantity of coal burnt in 
the manufacture of cotton at afler the rate of 1,000,000 
tons a year. Its consumption in the woollen and silk 
trades must amount to as much as 500,000 tons, and 
not less than half that amount, or rather 300,000 tons, 
are used in the smelting of ores in Cornwall. The 
copper and brass manufeu^tures are said to require as 
much; 300,000 tons are said to be used in the salt 
works of Cheshire, Worcestershire, &c., and not less 
than 500,000 tons are employed in the several lime 
works in different parts of the coimtry. Altogether it 
is believed that nearly 23,000,000 tons of coal are 
yearly consumed in Great Britain; supposing this 
quantity, therefore, on an average to cost the consumer 
ten shillings a ton, a return amounting to 1 1,500,000/. 
is yearly produced to the owner from this article alone. 
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What then, must he the aggregate of mechanical con- 
trivance U) get, to convey, and to deliver this enormous 
quantity of goods ? 

For such a consumption, we might well suppose an 
almost endless supply would he necessary, and therefore 
he reasonahly fearful that it must shortly grow scanty, 
and in the end cease ; a circumstance which in a country 
like this, where the daily support of so large a portion of 
the inhahitants depends upon the emplo3rment afforded 
hy oiu: manufactories, would he to he deplored as a 
misfortune of the utmost moment. But from fears of 
this kind we are happily relieved. Mr. Taylor, whose 
researches on this suhject have ohtained for him well 
merited reputation and confidence, gives the following 
estimate of our nothem coal fields, a report sufiiciently 
encouraging to relieve us firom all alarm on the suhject 
of its &ilure. He states, that in Durham there is an 
extent of country stretching fix)m South Shields south- 
ward, to Castle Eden, twenty-one miles ; thence west- 
ward to West Auckland, thirty-two miles; north- 
eastward from West Auckland to Eltringkam, thirty- 
three miles; and then to Shields, twenty -two miles, 
making an area of 594 miles ; and that in Northum- 
berland from Shields northward, twenty-seven miles, by 
an average breath of nine miles, making an area of 243 
miles, and with the field in Durham making an extent 
of land occupied by coal fields of not less than 837 
square miles, of which, however, 105 have been already 
sxcavated. This space, he states, at a moderate estimate^ 
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would yield 6,046,320,000 tons, adequate to supply the 
present vessels from the princijial coal ports of the 
north for 1,727 years. 

Besides this mass, however, there are extensive heds 
in the northern and western parts of Northumberland 
as yet unexplored, and in addition to this, Mr. Bakewell 
in his Geology, in a passage quoted by Dr. Buckland, 
in his evidence before the House of Lords, and there- 
fore evidently approved by that eminent geologist, 
says, that the coal fields of Wales alone would supply 
the demands of the whole country for more than two 
thousand years. A period long before the expiration 
of which we may reasonably calculate the use of coal 
will be supplied in our manufacturing processes by 
some chemical agent, even if it be not also superseded 
in a great degree for domestic purposes. 

In Scotland the supply is neither so general nor so 
abundant, but it is nevertheless both plentiful and ex-^ 
tensive. Were it not for the neighbourhood of this 
valuable mineral the manufactures of Glasgow and 
Greenock could never have progressed to the extent 
which they have so wonderfully attained. Mr. Buddie, 
one of the most experienced coal managers in the 
North of England, and having, perhaps, a more impor- 
tant survey than any other individual in existence, in 
his evidence before the House of Commons upon this 
article, gave from official documents a statement of the 
number of persons employed in this very essential 
branch of basiness in the district with which he is 
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connected. Those engaged under ground in the col- 
lieries on the banks of the Tjnie are, men, 4,937 ; boys, 
3,554 ; above ground, men, 2,745 ; boys, 718 ; making 
a total employed in both ways of 11,954. In the 
collieries on the Wear, there are 9,000 more employed, 
making an segregate of 21,000 individuals employed in 
the coal trade in that district alone. In addition to these, 
however, there are to be added the watermen, seamen, 
and others employed in the conveyance of the article, 
amounting to 15,000 ; and he thus sums up ihe whole 
numbers engaged in the several departments. There 
are seamen 15,000 ; pitmen and people employed above 
ground at the colHeries 21,000; keelmen, &c., 2,000; 
in London, whippers, lightermen, &c., 5,000 ; factors, 
agents, &c., on the coal exchange, 2,500, making a 
total together of 45,500, an immense number, and 
showing the existence of a business requiring the aid 
of eveiy mechanical power that could be enlisted into 
its service, not only to expedite its conduct, but to 
carry it on even with common facility. 

The next business most important for our considera- 
tion, as being inunediately connected with the subject 
in hand, is the iron trade. 

Documents have been left to prove that this natural 
product was early made available in this countiy, there 
being the means of certifying that iron works were 
established in the forest of Dean in Gloucestershire, 
as well as in other parts of the countiy, by its first 
invaders, the Romans. Kent and Sussex, especially, are 
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Stated as having been the scenes of this manufacture^ 
for not only was iron ore discovered there^ but suffi- 
ciency of timber also grew dose to the places where it 
was found for smelting it^ the fuel being thus provided 
in the immediate neighbourhood of the sites where it 
was most wanted. The many purposes^ however, to 
which wood was applied, gradually thinned the country 
of its super-abundance, and complaints were soon made 
of its appUcation to any other purpose than those of 
domesticf^service ; these received great weight from the 
circumstance that about the same time an immense 
quantity was required both for merchant ships and the 
navy. At length an act was passed in 1581, towards 
the latter end of the reign of Elizabeth, prohibiting 
the use of any but small wood in the manufacture of 
iron, and forbidding any new works to be erected 
within twenty-two miles of the city of London, and 
fourteen miles of the river Thames. 

Necessity, however, has ever prompted the inventive 
feculty of man, and shortly after this prohibition took 
place the art of smelting iron with pit coal was dis- 
covered by Lord Dudley, a discovery to be ranked 
among the most important of those which have ever 
been achieved for promoting the general welfare. It 
is singular that his lordship took out the patent for 
this invention in the year 1619, about the time that 
the first railways were laid down, the manufacture of 
which was, perhaps, one of the most influential purposes 
to which it has ever been applied. 
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It would seem as if it were inevitable that the pro- 
duction of any great good should ever bring suffering 
and trouble upon its promoters, evincing even to the 
thoughtless observer, that there is an antagonist prin- 
ciple in existence ever ready to oppose and delay the 
welfare of the human race. *&allileo pined in a dun- 
geon for the best years of his life. The obscurity of 
Copernicus during his earthly career can only be put 
into contrast with the splendour of a reputation which 
will last so long as the true system of the heavenly 
bodies shall be understood in its power, and be felt in 
its beauty. Shakspeare, unmatched in the colossal 
magnitude of his mind, came to this mighty metropolis 
an unknown and perhaps a despised adventurer, and 
even seems only to have owed the calm decline of his 
latter days to the singular prudence which he exercised 
in providing for his old age ; and after Lord Dudley 
had made this discovery, fraught as it was with such 
invaluable consequence, his works were destroyed by 
the ignorant populace, and he himself almost ruined 
whilst endeavouring to perfect his process. Indeed, 
such an ill effect did it produce, that for several years 
the invention was nearly forgotten. The complaints 
of the destniction of timber did not therefore cease, 
and in consequence of the apprehensions entertained on 
that account, a law was passed in 1 637, for prohibiting 
the exportation of iron without a licence. But this 
was not sufficient to abate the evil, and, as the minor 
mischief, it was contemplated to suppress the iron 
furnaces altogether, rather than suffer the fearful and 
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unprofitable consumption of wood which daily occurred. 
At this period more than two thirds of the iron used 
was imported^ but at length the demand for it^ coupled 
with the high price of timber^ led the attention of 
persons connected with the manufacture to Lord 
Dudley's plan of smelting with pit coal^ and about the 
year 1740^ iron was successfully reduced by the new 
m^ns. For thirty years^ however^ the furnaces in 
which w«od was used successfully competed with those 
in the coal districts^ and even after the metal had been 
largely produced in its manufactured state. 

The demand occasioned by the late war^ and the great 
difficulties it threw in the way of procuiing iron^ led 
to the extraordinary impulse which during its existence 
was given to the business of iron smelting. In 1 740 the 
iron furnaces in England and Wales were estimated at 
fifty-nine, producing about 17,000 tons ; but since then 
the increase has been gradually progressive, and is 
stated by Mr. Maculloch as having proceeded, till in 
1750 it was 22,000 tons, and m 1788, 68,000 tons 
produced by eighty-five furnaces. In 17d6 the num- 
ber of furnaces had increased to 121, with a produce 
of 125,000 tons; in 1806 this was 250,000 tons 
. from 169 furnaces. In 1820 the produce was 400,000 
tons, and again in 1830 the number of furnaces was 
calculated at 376, with a produce of 678,417 tons, 
or which may be nearer the truth, 700,000 tons. 
Three-tenths of this is used in the state of pig or cast 
iron, and the rest is converted into wrought iron, being 

c 
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used for those purposes in which tenacity and strength 
are chiefly required. The exports of pig iron amount 
to about 22^000 tons, and of the other sorts to about 
133,000 tons, which at 10/. a ton, is worth as much as 
1,550,000/. The whole value of all the iron manufieur- 
tured in Great Britain has been estimated at 5,400,000/. 
Of that portion which is exported, the United States 
and France are the principal consumers; the greater 
part of it being doubtless used for the same purpose as 
that which absorbs so much in our own country — the 
manufacture of rods for railways. 

Notwithstanding this exportation, a small quantity 
is still impelled, chiefly from Sweden, for internal use, 
but the amount is already reduced to 16,000 tons, 
which is converted into steel for the manufacture of 
cutlery ware. The amount of capital, and the number 
of persons engaged in the conduct of a business of this 
magnitude, is of course very considerable. Mr. Ma- 
culloch, whose opinion on all matters of this nature is 
of the highest authority, estimates the former at as 
much as 7,000,000/., and the number of the latter as 
not less than 220,000, and in corroboration of his 
view he cites a statement laid down in the work on the 
manufacture of iron, published by the Society for the 
Diffusion of Useful Knowledge, in which it is stated 
that the number of individuals employed in an estab- 
lishment where there are five furnaces kept in blast, and 
a forge and mill capable of producing 200 tons of bar 
iron weekly, or about 100,000 tons per year. Women 
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and hoys, as well as men are included in this state- 
ment, the latter constituting ahout onereighth of the 
whole establishment. 

Colliers, including road-men, horse-tenders, 

and sundry labourers .... 307 
Miners, including stacking and loading the 
vein, road-men, horse-tenders, and sundry 

labourers 508 

Furnaces, &c., including furnace labour, viz., 
keepers, fillers, refiners, cokers, pig-weighers, 
engineers, fitters-up, moulders, smiths, car- 
penters, sawyers, stablemen, brickmakers, 
masons, machine-men, carriers, &c. &c. 299 

Forge and mill, with all the workmen engaged 205 
Agents therein, overlookers and others . . • 31 



1350 
a total of nearly 1400 individuals, who find direct em- 
plojnnent. 

The amount here produced is supposed to comprise 
about one-twentieth of the whole amount of iron ma- 
nufactured in Wales and the adjoining county of Mon- 
mouth, by which it would appear the aggregate of 
individuals employed in this branch of business in the 
principality is about 28,000. These are said to be a 
little more than a third of the whole producers of the 
United Kingdom, which if correct, gives a combined 
total of 69,000 individuals directly engaged in the ma- 
nufacture; and reasoning on the hypothesis that each of 

c2 
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these individuals has a family to support of three or 
four persons^ we shall find that not less than from 
210,000 to 220,000 human beings derive their support 
from this branch of the national business, and in thus 
stating, we are making the estimate at a low rate. 

The iron works of the Welsh districts are chiefly 
comprised within the range of a very small extent of 
country, hardly exceeding twenty-five miles in length, 
and stretching from north-west to south-east. Within 
this confined extent the resources provided by subterra- 
nean wealth have been developed and applied with a ra- 
pidity and extent almost imparalleled. Merthyr Tidvil, 
the very heart of this immense district, was in the middle 
of the last century but an insignificant village, yet is 
now a place busy with all the operations of commerce, 
and containing a population of upwards of 22,000 souls; 
while the land and mines around the place for several 
miles, on which those colossal works are erected, which 
give employment to such an immense number of indi- 
viduals, the proprietors of which having transactions 
with every quarter of the globe, were let on lease, in 
1755, for a period of ninety-nine years for the insig- 
nificant sum of 200/. per annum. In 1801, Tredegar 
in Monmouthshire was an uninhabited district, yet has 
now, upon its lately bleak and waste domain, a popula- 
tion amounting to 6,000 or 7,000 individuals. Nor 
has the advance in other places been less hastily or 
less permanently prosperous. 

Stafibrdshire, Warwickshire, and Shropshire, are the 
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chief sites for the manufacture of iron in England, and 
Colebrook-dale^ where the business was first conducted 
to any extent, is still the principal seat in the last of 
these three counties. 

The amount of iron ore smelted in Scotland, though 
apparently small compared with the quantity reduced in 
England, is still veiy considerable, amounting to as 
much as 75,000 tons in twenty-nine furnaces. But 
this amount which was stated to be the product in 
1831, has since then been increased, and additional 
furnaces are yearly being brought into blast. Almost 
all the smelting establishments are situate on the Clyde, 
in the neighbourhood of Glasgow, though one of the 
principal ones, that of the Carron Company, stands on 
the Forth, and others of some extent exist at M uirkirk in 
Ayrshire. The bulk of business, however, is done near 
Glasgow, and firom the advantages which the country 
around it enjoys in its rich beds of iron stone and pits 
of coal, that is the district where any considerable ex- 
tension of the business may be expected to take place. 

Iron stone was formerly smelted to some considerable 
extent in Ireland, especially in Munster, on the pro- 
perty of the Eaii of Cork, which is said to have pro- 
duced to its noble owner as much as 100,000/. a year, 
but owing to the great destruction of timber caused by 
the works, the business drooped, and at length altoge- 
ther ceased; and though some very energetic attempts 
have been made within the last six or eight years to re- 
new it, especially at Arigna, they have been unsuccess- 



V 

I 

i 



till; and at the place we have named, chiefly ihrojigh 
the hostility of the neighboming peasantry, who were 
induced to choke the fuTnaces, tlirough a dislike, it 
is supposed, which they eatertaiued for Ihe English 
Company hy whom the husiiieas was attempted to be 
worked. 

With this summary of the two branches of husiness 
mainly necessary to the constraction of railways, and 
which, white they originated the necessity of such a 
ineaus of transit by the amount of goods produced fixnn 
them, also provided the materials for their uonstruction, 
we might well he content, and leave our readers to esti- 
mate their value and their use without trouhling than 
with any further details; but though these two branches 
of our national indusiiy are primarily important in 
making us actj^uainled with eveiy bearing of the sub- 
ject in hand, they would leave the view of it yet veiy 
incomplete. Coequal with the coal trade in its require- 
ment for a facility of this kind, Ihe transit of metallic 
ore was prior in its demand for such a convenience. 
Indeed the first railway that was constructed, was for 
this very purpose, and we should then be giving but 
vei'y partial data for the calculation of the importanca 
of railways to the communi^, and offering only insuffi- 
cient reasons for their establishment, if we did not also 
include in our notice of the causes of their origin, 
statement of the amount and necessities of all our 
trading branches of the commercial interest. All have 
grown with the growth of our meicandle greotaeas, and 
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all have been proportionally instnimental in first im- 
peHing the invention of these new helps to the business 
world, and then compelling their adoption. 

Of the mines and minerals of Wales, and the other 
iron districts of the United Kingdom, we have given a 
cursory notice, but the subterranean products of Corn- 
wall also are almost equal in importance. 

The results of tin and copper ore, which are the sta- 
ple products of that last resort of the brave old Britons, 
when entrenched amid their bleak and barren wilds 
ihey set at nought the whole power of the Roman Em- 
pire, and made the soaring eagles of the haughty 
Caesars to retreat firom before them, have been gradually 
increasing since the commencement of the last centiny> 
but especially since the improvements of the steam- 
engine, by the use of the high pressure principle and 
the economising of power, introduced by the ingenuity 
of Wolf and Trevithick, supplied an increased means 
of raising ores from the lowest shafts, and together with 
the advantages of a more scientific sinking, securing, 
dialling and driving, enabled the hardy and intelligent 
miner to obtain, as well as to find, the riches of those 
hidden regions of the earth. 

For the last ten years preceding 1834, the average 
produce of the tin mines of Cornwall are stated at 
4,500 tons, worth firom 65^. to 80/. a ton, or producing 
an aggregate value of about 330,000/. per annum. But 
this produce was, during the two or three years subse- 
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^oeni to tLe period we liave niuned, considerably m-i 
creased, not only from ihe qunctity of ore ohiained, but 
also fi'om its greater pttriiy and consequent value. 

The most vulnable product, however, of this iniereal- 
iug district are its copper ores ; the ores of (he two 
metals are frequently found together, and often inter- 
. mixed, and it ia singular, that though the value of tin 
luid been appreciated from its earliest discovery, that of 
copper remaiued unknown or disregarded till the be- 
ginning of the last century, and only since that period 
have the copper mines of Cornwall been wrought with 
the spirit and industry which was commensurate with 
their importance. From 1736 to 1745, the quantity 
' of fine copper produced from the ore raised was about 
■ 700 tons; from I7S6 to 1765, the quantity was in- 
creased to 1800 tons; in 1775 the amoimt was still 
greater, being 2650 tons a year; again towards the close 
of that century it had become above 5,000 tons, and is 
now estimated as being more than 14,000 tons per 
annum. 

There is also a good deal of copper obtained from 
ihe mines in Wales, a large quantity in iheiale of Ang- 
lesey, where indeed the Porys mountain is said to be 
:lUinost one mass of pure copper; an inconsiderable 
qtiantity in some inland parts of England, and a little 
in Scollund, and about 300 tons of the very best ore in 
Ireland. 
The total produce is, as we have said, about, or up- 
if 14,000 tous a-year, which, at its usual price 
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of 961. to 110/. a ton, will produce 1,300,000/., or 
1,400,000/. per annum. About 8,000 or 9,000 tons 
are exported, which are chiefly shipped to the East 
Indies, China, the United States, and France. Some 
foreign copper is imported, but it is simply for the pur- 
pose of re-exportation, and in no way interferes with 
the national trade in the article. 

The capital employed in these extensive businesses 
is calculated at 2,440,000/., and the number of indi- 
viduals directly and indirectly engaged in working the 
mines, and in carrying their produce, are stated at 
76,000, a number we should conceive considerably 
below that which ought to be expressed, though it be 
on Mr. Phillips' very highly respectable authority. 

The produce of the lead mines is also very con- 
siderable, amounting, it is said, to upwards of 45,000 
tons a-year. Of the money worth, no sufficient data 
can be obtained, for, perhaps, few articles are more 
variable in value. The localities where it is obtained 
are situated in Derbyshire, Cumberland, Northumber- 
land, the western parts of Durham, in Flintshu-e, and 
at Leadhills on the confines of the counties of Lanark 
and Dumfries. All of them neighbourhoods either 
having railways already constructed, or likely shortly 
to have them. 

Other soiurces of private resource, besides these, and 
those which may perhaps more properly be termed 
manufactures, exist in plenty and variety within the 
precincts of the British Isles, and all, more or less, have 
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a direct effect in exhibiting the necessity of new faci- 
lities for business, and impelling the application of 
invention to promote them. Among these, the salt 
mines, and ihejisheries on our coasts, may be especially 
cited. The latter, more particularly, as being one of 
those means created by Divine Providence for the sus- 
tenance of the human race, calls for considerable atten- 
tion. The supply of fish around the coasts of Great 
Britain is specified as being a continual harvest, and 
•ince the introduction of steam-vessels into our mer- 
cantile marine, it has been rendered available in a ten- 
fold degree for the comfort and support of the country. 
Few places have partaken of the benefits more largely 
than the metropolis. The facility with which the 
commodity is obtained, and the predeliction of the 
people for a maritime life, has doubtless induced a very 
large consumption of it, but that has been chiefly con- 
fined to places to which water-carriage could readily 
be obtained. To such, steam-vessels could quickly, 
and, generally, easily convey it; but the advantage 
stopped there, and those inland places where fish would 
have been the mostly highly prized, yet remained 
excluded firom the benefit which an abundant supply of 
wholesome and novel food would confer. Railways 
then came in as singularly valuable as a means of por- 
terage. In a few hours, the fish caught on one coast 
could be readly transported to any other, or be distri- 
buted within a still shorter period throughout the vil- 
lages and towns wherever a line was laid down that had. 
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or was connected with one that had^ a terminus on the 
coast or near it. Thus would this great means of pro- 
vision^ not only be itself a direct advantage by its addi- 
tion to the common stocky but also by its reduction of 
the price of provisions of other kinds. 

How much sooner^ for instance, could the fish caught 
in the Bristol Channel be transported by means of the 
Great Western Railway from Bristol to London, than 
by taking the circuitous route of the British Channel 
even by the fastest steamer that ever cleaved the waves ? 
And how strongly, though in a minor degree, does the 
same position hold with respect to both the Brighton 
and Southampton Railways ; as also with respect to the 
produce of the fisheries on the Norfolk, Sufiblk, and 
Essex coasts by the Eastern Counties Railways. 

Should even the encouragement afforded by this 
ready means of transit prompt no farther prosecution of 
the valuable means of support afforded by our fisheries, 
the convenience it would render in its present amount^ 
would be a matter of no slight importance. The 
extent to which the pursuit is now carried is enormous, 
amounting in its produce, in the herring fishery alone, 
to above 450,000 barrels, and employing between 
80,000 and 90,000 individuals in the catching and 
curing only. 

In the pilchard fishery, nearly 35,000 hogsheads of 
fish are taken, and above 31,000 of these exported, 
while capital amounting to almost 250,000/. is con- 
tinuaUy engaged in it. 
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Tlio salmon Sslieries are not uf ilie st 
importance, but still sufficiently so to be wortliy:' 
notice. Of late years, the take has greatly faili 
ID tlie Tweed fishery alone, it ia said, froui an amount 
of 9,000 or 10,000 boxes a-yeai, to less than 4,000. 
Yet, notwithstanding this reduction in the amount of 
fish caught, the greater facOities afforded by steam- 
veasels for transporting it, has very materially reduced 
the price at nhich it is sold in the Loiidos markets. 
What then, would be the advantage gained, not only 
in this, but iu every branch of this portion of our food 
supply if the cuuaiderahly greater facilities affoiijed by 
railways were generally enjoyed. 

Thus might the reasons be multipUed ad in^nti 
to show the necessity of those great mea 
derived ea lliey readily could be, both from the increase 
of the business of tbe country on the one hand, and the 
impulse given to it by iLe production of fiicilities on the 
other; but we have not space to follow out this very 
interesting inquiry, and must content ourselves in the 
present instance, with merely giving a summary of the 
amounts of the chief branches of manufactures, and 
leave it for our readers to draw the hifereuce of how 
influential they have respectively been in oblri/ing the 
invention of railways, and the application of their 
dples throughou t the different parts of the country. 
The first instance we would adduce is that of 
woolUtt manufacturer, perhaps the least noticed of J 

eat national undertakings, though iu our estimt 
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one of the most valuable and importadt. According to 
the best authorities^ the wool yearly used in Great Bri- 
tain is about 490,000 packs, or 117,600,000 lbs., 
which, with 30,000,000 lbs. of foreign wool yearly 
imported, makes the whole 147,600,000 lbs. This is 
considered to be worth about 7,500,600/., and by the 
course of manufacture is tripled, to the amount of about 
22,500^000/., employing as many as 334,000 mdi- 
viduals. Of this amount, about three-fourths of the 
business is executed in the West Riding of Yorkshire, 
a district especially requiring, and offering facilities for, 
transit. 

The cotton trade was introduced very much later 
than the woollen manufacture. The latter is said to 
have been in existence in this country ever since the 
time of the Romans, and was certainly extensively 
used, considering the wants of the people, shortly after 
the conquest by William, and indeed had a staple 
foundation for its virtue laid by Edward III. ; but the 
latter is noticed by no author earlier than 1641, at 
which period Manchester is represented to be the chief 
place for the business. What peculiarities Manchester 
possessed for the conducting of this business it is not 
easy to tell^ but that it must have had some beside its 
contiguity to the sea which divided it from Ireland, 
where a great portion of the yam they wove was pro- 
duced, can hardly be doubted. The neighbourhood of 
Liverpool could not have been of any material benefit, for 
its capabilities as a shipping port were hardly felt, and 



eert^ly turned to very little account, for this s 
city which now is nmnbered as second in the first em- 
pire in tbe world, traa tlien but the coDgregation of the 
straggling cottages of a few simple fishennen. Thai it 
musthave possessed some is evident, for wilhiu leas than 
two centuries Manchester has risen to be the largest ma- 
nu&ctuiing place in the world. Its rise is the more jiai^ 
ticularly tnteresdng as connected with our suhject, for 
diough railways were first used for the easy conveyance 
of metallic ore and coals, yet the more enlarged adop- 
tion of theui, on adoption tliat was rendering ihem na- 
tionally advantageous, was occasioned by the require- 
ments of the business which was carried on there. 

Down to 1773 the weft only wus composed of cotton, 
the warp or loagiludina! threads being of linen. The 
importation of cotton even at this early period was con- 
»iderah1e, being as much as 4,000,000 lbs. Mr. Baines, 
indeed, in his history of the cotton trade, gives all 
the reports of tbe imports which the customs could im- 
perfectly give; and he then states, that towards the 
latter end of the previous century, the imports of raw 
cotton as close upon 2,000,000 lbs. This graduaUy 
but rapidly increased, until it has attained to the enor- 
uous amount of nearly 3;iO,000,000 lbs., employing 
hundreds, nay tliousonds, uf vessels in the convevanca 
of the raw material and the manufactured article oner 
every sea, and almost to every country in the world. 
The total value of the goods obtained itom the 
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this material^ is stated at 34^000^000/.^ and employiDg 
from 1,200,000 to 1,400,000 persons in its use. 

These, perhaps, are the most enormous aggregates 
the world has ever witnessed, and will hecome more and 
more wonderful the more the several complex opera- 
tions, and the variety of interests which they compre- 
hend are considered. How astounding the amount of 
intellectual energy expended in the propulsion of this 
extraordinary sum to its present height, is almost he- 
yond conception. Thousands upon thousands, and tens 
of thousands, wait with heating hearts upon its opera- 
tions for their daily hread, and gladden into joy as it 
grows into activity, or sink into despondency as the 
wheels of its progress grow slower on their axes. 

In no business has the ingenuity of mechanical con- 
trivance been carried so far, and in none has it been 
made so available in the expediting of processes, or the 
reduction or substitution of labour. It is calculated^ 
that the labour of little short of 1,000,000 horses is 
supplied by machinery, in Manchester, and its neigh- 
bourhood, alone. How indispensable then was the faci- 
lity of carriage to such a mass of production. 

Next to the cotton manufacture, though far inferior 
to it in extent and importance, we may place that of 
linen. Though this bi*anch of trade has been long 
known in England, the absurd restrictions which were 
put upon the importation of flax and hemp, for a long 
time prevented it from making any considerable pro- 
gress, at least compared with that of other manufac- 
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tares. An impediment was also offered to it by the 
attempts to support the business of Ireland^ where this 
trade was much followed, and also by the rapid growth 
of the cotton trade, articles of that &bric from their 
cheapness and excellence having in very many instances 
superseded those of the more expensive kind. 

The principal places where the linen manufacture is 
carried on in England, are ihe West Riding of Yorkshire, 
where more than one-half of the English cloth is made, 
Lancashire, Durham, and Salop. The whole number 
of individuals employed in weaving &c., is computed 
at something above 16,000. But the principal portion 
of this business is carried on in Scotland, where it has 
long been considered the staple trade. At the period 
of the Union the quantity of cloth made was about 
1,500,000 yards, and from that time it has been pro- 
gressively increasing till the present period. In 1837 
the total value of the linen trade in the British isles, 
was estimated by Mr. MacuUoch at 8,000,000^, and 
the number of individuals employed in the trade at 
185,000. 

The silk manufacture is supposed to have been intro- 
duced into England about the fourteenth century, and 
from that time the business materially and rapidly 
increased. In 1666 the number of individuals engaged 
in it was estimated, though, no doubt, erroneously, at 
40,000 ; but a considerable impetus was given to the 
trade in 1685 by the immigration of a number of Pro- 
testants from France, who had been compelled to leave 
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their own country by the revocation of the edict of 
Nantes. 

In 1719 the first mill for throwing silk erected 
in this country was established by Sir Thomas Lombe, 
at Derby, who had become acquainted with the princi- 
ple of its construction in Italy. For nearly a century, 
however, after this period, the manufacture, though it 
increased considerably in amount, was conducted in a 
very unsatisfactory manner, and little was heard but 
complaint from those who were engaged in it, on ac- 
count of the clandestine introduction of silks of foreign 
make. But the evils which had been suffered in conse- 
quence of a monopolising system of management, 
which prevented the open and fair competition of 
foreign goods with those of home make, was in 1825 
removed, and since then the improvements which have 
been effected have been very considerable. The num- 
ber of individuals now employed in the business is 
estimated at 30,682, and the value of the manufacture 
at 10,500,000/. 

The other great important branch of national busi- 
ness which we deem it necessary to notice here, is the 
manufacture of hard-ware goods. 

Metallic goods are so numerous in their kind, and 
require such a variety of handicraft to manufacture, 
that it would be useless to attempt to specify the several 
places where they are earned on. In real importance, 
it may be sufficient to say, the business is inferior to 
none in its influence on the welfare of the country. 

D 
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Birmingham and Sheffeld, the two chief places whete 
the manufacture is situated, have grown up through its 
aid to the wealth and extent of first-rate cities. The 
value of the goods annually produced in this hranch of 
husiness is estimated at 17,000,000/., and the numher 
of individuals employed, at ahout 325,000. 

Such is the summary of the leading manufactures of 
the country, though necessarily a bare one, from the 
space to wMch it is confined, yet sufficient to convey 
a notion of the immensity of the transactions which 
these totals represent ; yet, even these, great as they 
are, will not a be true criterion to judge of the multi- 
plicity of operations which this capital occasions, and 
which these individuals effect. These almost defy 
calculation, for the aid of machinery is so msmifold and 
powerful, and the prices of the articles so enormously 
reduced from their original, and, we may say, their 
intrinsic yalue, that an enumeration alone of the num- 
bers respectively of the several articles, would show 
the amount of business actually done. To give these 
would be next to impossible. 

Yet, though we cannot thus convey so fully as 
we could wish an idea of the multiform and multiplied 
circumstances of our manufacturing and commercial 
business, enough is here stated to convince the minds 
of all of the prudence, not only of rendering to business 
every facility, but the imperative necessity of daily 
applpng new means for its conduct and accomplish- 
ment. 
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The most absolute, and the most obvious^ are rapid 
and easy means of transit, for, without the power of 
carrying goods to their several markets, or to their pur- 
chasers, it would be of little use to produce them. For 
a long time this was a difficulty deeply felt, and goods 
were accordingly often made in places little fitted for 
their production, and consequently, at a severe loss. 
But the invention and introduction of railways has 
remedied this great disadvantage, and not only provided 
fecilities for the conveyance of goods from the places 
where they are now made, but will, in all probability, 
lead to the establishment of factories in those localities 
where the means of production are most economical 
and most easily procured ; and thus we may naturally 
expect that business wiU not be confined merely to 
those branches and to those places where natural ad- 
vantages happily exist, but we may fiedrly look for the 
whole manufacturing industry of the country being 
brought into profitable and active exercise. 
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CHAPTER IL 

HISTORf OF RAILWAY MAKING. 

When we look around upon the many and important 
changes which have heen wrought upon the externals 
of the world, and consider the mighty elements oi 
power and knowledge which are rifely active in their 
existence, and extensively engaged in modifying the 
face of society, we are almost compelled to reflect upon 
the means by which they act, and the amount of good 
which they have already accomplished. However 
great the ridicule may be which has been thrown upon 
the hackneyed expression of the * march of mind,' w€ 
cannot observe these changes, or think upon these 
r elements, without allowing it to possess much meaning 

and to represent that which is always amazing and 
sometimes astounding in its effects. To inquire intc 
the principles by which it has been impelled is noi 
our present business, we have now only to contemplate 
one of* its results. One, it is true, but one so fraughi 
with important consequences, and so necessary to the 
general advancement, as almost to be looked upon ai 
a cause rather than an effect of national greatness 
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indeed, wbat is eo Hkely to exalt a people collec- 
tively in acquirement and virtue, as iLat frequent, nay, 
almost Constant attrition of mii.d nhich is invariably 
[iroduced by facility of intsrcouse. Man is naturally 
gregurious ; he is made for coniiminity and fellowship . 
and experience has proved, that wherever there is, con. 
slant or continuiil association there, just in an equo] pro- 
portion, will high, and noble, and va'uahle qualities 
prevail. 

Never were these observations more sirikingly illus- 
trated than by the progress niade in thb (Miuntry and 
in America during the last twenty years by the 
ductiun of r^lways arid steam carriages. So rapid 
been the advance within that period, that 
difficulty suppose what is the fact, that it ia nearly 
hundred years since the principle, thus influontiaJ, 
first brought into notice and ap])lied to the purposes 
life. 

The immense mineral wealth of Britwn 
various in quality, and too widely spread, nol 
I>een early observed and used ; aud the wonder is, that 
ihe means of transporting it with ease aud expedition 
were not sooner devised than they wc-re. Indeed, we 
may rensonnbly suppose that such would have been the 
case, had uot intestine wars and the broils of religious 
contest for several centuries ttithheld the public mind 
from cultirating the arts of peace. Towards the com- 
menceuient, however, of the seventeenth centuty, the 
. produce of our coal aud metallic m^ 
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rendered some belter means of transmitting Ihem A 
the ahafl of the quarry or pit an abwlute neuessaiy, 
and & plan was acfordiugly adopted for obviatmg the 
difficulty and reducing the labour thereby incnned. 

The system tirst u»ed was that of a woodeo tramway. 
A series of logs of wood placed in parallel lines, and 
planed tolerably even, were laid down from the luoutb 
of the pit or laiiie to the place where the inineral 
had to be deUvered for shipment or deposit. These 
were no arravgeil, that the wheels of the carts or nains 
travelled upon Ihem as they did in the mis of a 
common road, and lie only power employed to move 
the weights was still the same as that which had been 
used previous — the aid of animal strength. Prior to 
the introduction of thia plan, the usual quantily for a 
horse's load was eight boles of coals, about equal to 
17 cwt., but in consequence of the removal of the 
friction, instead of 17 ewt., it was ascertained that a 
horse could upon the ti'amway draw 42 cwt, without 
any additJonal littigiie. 

The benefit thus obtained was certainly very consi- 
derable, and we may suppose that it was only owing to 
the comparatively slow progress of business that the 
discovery did not lead immediately to the introduction 
of some new ftu:ility. But such was not the case; for a 
century and a half the system remained in its pristine 
stale, ornearly so; tlie improvements being such as not 
to be worth the name of on alteratiou. No doubt, the 
}le state of most of the roads throughout ti 



kingdoiu was such, tliai. ihe sujipoailiou of laying down 
wooden railways for any considerable length, would 
have appeared rather like the foolish dream of u moon- 
struck idiot, than the cool and rational ccincluBion of 
sober calculation. Cut up atid mutilated in every 
|K>8sibie way, it was alike beyond the power of the 
of that duy to render them so tirm and durabli 
have since been made, as the prraent rate of rail' 
imvelliug was beyond their necessity. Carriages 
any kind had but lately been introdiicad, and the 
vehicles used for the piirjiosea of agriculture served 
sufficiently well for carrying home, by slow and paiJifal 
efforts, lie scanty produce of the ill-tilled ground. We 
cotmot wonder then, that an invention should remain 
in abeyance, the nature of which rendered it voluablQ 
only for uianufacturing and extensively commercial 
dealings. The people of England were not at that 
time enliUed to the appellation of manufacturers in tho 
same sense in wbluh the term can now be applied tu 
them, and we cannot then wonder, that they should 
neither appreciate a plan for the promotion of trade, nor 
deem it applicable for the furtherance of the conifists 
of domestic life, when all which they desired waa pr»- 
duced within ibe rangt; of their own homestead, or 
fariheRl, niiliin that of iheir neighbour. 
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riage was an important consideration, and the mine 
proprietors, especially, were ready to adopt any plan 
by which their business could in this respect be ex- 
pedited. 

About the middle of the last century iron rails be- 
gan to be substituted for those of wood, and a much 
narrower width of bar was introduced. By this plan, how- 
ever, an inconvenience was soon experienced, for it 
was found that the wheels were apt to run off the rails, 
and it therefore became necessary to provide some 
means to prevent this evily and the mode that wjis 
adopted was the affixing a ledge or flange, as it is 
called, to the side of the rail. 

To whom ^is great improvement is owing is not 
known. Probably several individuals are entitled to 
tlie credit of it ; but the first authenticated evidence we 
have of its existence is, according to the report of Mr. 
R. Stephenson, to be found in the books of the Cole- 
brook Dale Iron-works. A statement is there made, 
that rails of this description were cast for the use of one 
of the partners, in the year 1767; it is supposed for 
the purpose of trying some private experiments. 

When the impetus had once been given, we find it 
progressing with comparative rapidity, and in 1789, a 
patent was taken out for an edge rail, made plain and 
smooth, and without any flange upon it. But, as it 
was necessary to have some guard against the slipping 
of the carriage, the flange was then transferred from the 
rail to the wheel. Many advantages were gained by this 



There was neither the some wear of (hi 
flanj^, or the same sti'aiu ujion the 
the rait was kept conslanlly clean, for the mud or dirt 
could never accumulate u])on it, aiid ihi 
im pediment was offered to the progress of the wheel 
could tlieu be obiained. 

Hitherto there had been no decided change 
application of the principle of railways. They 
now generally adopted, and used for a variety of 
poses. The system was the same as it had all 
been. The oiJy diflerence, if such it can be called, 
consisted in the greater elevation of the rail above 
ihe surlitce of the ground. By this ueau,s, not onl^ 
n'os Ihe advantage of clearness Irom ncetunhlatiug 
cumbrence gained, but a greoter facility of 
was the result. 

Farther than this, they were unable t 
mal power was still the only means nsed for rendet' 
ing the rails available. Any self-nioving agent not 
instinct with life appears not to have been bo much as 
dreamed of, far less practically contemplated. The 
steam-engine had, it ia true, been both discovered and 
applied to stational objects, and aomothiiig was known 
of its use upon the water. But, fartlier than this, tlie 
powers of steam were a dead letter in ihe maxims of 
iniellectual progress. 

The object of railways was the easier conveyance of 
weighty goods, and, for the period we have named, the 
y affiled by the use of the plain way of a wuod., 
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or iron rail, instead of the rough friction of a bad roadj 
had sufficiently answered the purpose. Expedition, as 
well as facility, however, or rather a higher degree oi 
facility was now required, and it was discovered that i| 
the railway were laid upon a sufficient descent, the use 
of animal power might be altogether dispensed with. 
The plan adopted was to load the waggons, and then 
placing them upon the verge of the descent, their own 
weight carried them to the bottom. When theii 
cargoes were delivered, horses were yoked to them, and 
thus they were again drawn up to the place from which 
they had started. 

The great difficulty was so to regulate the inclination 
of the descent, that the transit of the waggons should 
not be too rapid. But this was a difficult matter, and 
much ingenuity was required to remedy the defect. On 
those descents which were sufficiently steep to carry 
the train with expedition to the bottom, the impetus 
given, especially if the carriages were heavily laden^ 
was generally too much for their safe arrival at the bot- 
tom. One of the schemes devised was the use of a 
" break," by which the wheels were partially locked as 
they approached the more rapid portion of their de- 
scent ; but this could not altogether prevent their " run- 
ning amain," as it was called, that is, dashing wildly out 

I of their proper course, and being thrown off the rails. 

This plan not answering, several others were tem- 

jl porally adopted, but all to litde or no purpose. The 

best of those which were tried was that of the self-acting 
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wbicb came into common use much about 
time that the edge rail was generally iuicoducf 
It was fanned in this way. Two eomidete tramwa] 
were laid down inalead of one, and upon each, a. set 
waggons was placed, eonnecled together by a rope 
paasing over a piiliy, the ends of which were attached 
10 the two trains, so thnt while the loaded triiin wiis 
passing down, it drew the empty one up. But it was 
not always pissiblp so to adjust the weighla of tlie 
tnuas as that one should exactly balance the other, 
and it not unfrequeutly happened, that the descending 
train would rush down with such velocity, as to throw 
the ascending set out of iia equilibrium, und thus throw 
it off the rails. Where such a liability existed, the de- 
fect WBS remedied by a conibinaiion of wheels and pul- 
Ites, which exhausted a great portion of the power obtained 
by ihe weight of the descending train, and thus 
dored the motions of both seta more equable and 
violent. 

This, however, did not altogether obviate the defect] 
and cmolher plan was resorted to. The declination wai 
made considerably less. It tlien sometimes proved in- 
sufficient, and the descending train could 
sufficient impetus to draw up tlie other. In these c£ 
n wheel was placed at the summit, to which a horse 
attached, by whose strength the ascending 
drawn to the top. 

Those trere all ingenious devices, and sufficiently 
perhaps, for the object for whici 
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ned, HO much so indeed, as lo render aiiyi 
vy for that jiurpose. But they could oiJy"1 
applied to short distances, and those only for whicb 
the length of a traction rope could he used, and ^vere 
wholly inefficient for any- others. Here, then, a limit 
was put to the esertiocs of those who were desirous of 
rendering science suhsertient to utility; andHithouithe 
diBuovery of the native power of steaui, or some other 
similiir agent, the benefit must have ended. Siemn, 
however, supplied, the grand requisition, and, wheu 
onue brought into effective ojieration, soon ied to the 
adoption of more enlai^d and powerful methods of 
unlily, in the way which the discovery of the principle 
of the railroad had laid open. The advance of mechani- 
cal knowledge, together with a more correct acquaint- 
ance with the chemistry of sleam, soon developed 
the innumerable methods by which, as a motive power, 
it could be appUed. Prejudice certainly tended niucli 
to impede its application, hut the successful result tf 
experiment soon set such feeble opposition aside. 

If (ve look through the history of the world, and 
consider those several expedients by which the gretf 
impulses have been given to the human mind, and diB 
consequent condition of the human race, we cannot fail 
being struck by the singularity and apparent insignifi- 
cance of the means by which any of these great changes 
have been effected. 

The simple and almost foolish experiments of a few 
' informed and obscure individuals, in a. place alniesl 
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ns little known as its inbabiiaiits, have created a p 
which is felt lo the utmost comers of the earth ; which 
by the inllucnce of its might has rocked the thrones of 
dynasties established on the prejudice, the reverencfl^ 
and the fears of u thousand geuerationa ; which has p; 
duced that moral erjuality before men which en 
in the sight of God ; which has lifted the liumble fm 
the diisl, to the letel of the highest, the noblest, I 
most honoured of the land; and abased the proud fml 
the false dignity of the Htnlion ihey disgraci 
depth of the meanest, the lowest, and ilie most despiaad 
of the wretches that tTawl tlia Burfaca of the earth ; 
which lias dispelled by its instrii menial ^ency of 
Almighty love the darkness of meridian night that held 
the SODS of men enthralled before the idols of a base and 
degrading sujierslilion — that has lifled virtae to the ful- 
neas of its native stature, and enabled it to combat a 
aided and alone, as men might think, with all the a: 
of temporal aathority and satonic malice; 
wrought out the charter of man's glory and honot 
which revelatiou had prescribed, and engraved tbcm in 
characters of indelible endurance on the tablet of every 
heart, and on the frontlet of every brow where p 
and holiness and ofTeciion, arc esteemed, and whe 
murks of divine origin are traced, relained, and bo 
that has burst assunder once and for ever the 
withes that bound the strong man escaping (he 
mela of his wily enemies, realising by antrpost'.t 
_iubltme scene of apocalyptic prophecy, in which i 
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angol, whose head shall reach to heaven, shall t 
nilh one foot on land, one on sea — Las elevated | 
an miseeii liand the banner of supreme good will, ■ 
proclaimed in a voice that shakes llie Smiaiuent by i 
aoiind "ETTOr, thy reign is ended." 

So steam, though inferioi to the inventiim of t 
jTress in ita influence on the welfare of mankind, li 
been all but supiemc in that which it bos been deatii 
10 use ; an agent that, (torn its sublilty and t 
few would, when umnformed, have suspected of t 
power which is inherent in it, has gone far lo realise tfj 
fabulous supposition which the temerity of Eastern inq 
^nation has supposed, that time and distance could 1 
annihilated. Already has it brought the enda of a 
world together; already has it made time almoat 1 
rreature of our will ; akeBdy has it shown powers ntj 
which human inteUcct is as yet luiable to gmppU 
already has it exposed the bosom of the dark earth, fr 
the substance of which the secret of its power ii 
tained, and man's ingenuity is now at faidt to put \ 
limitation to the extent and value of its use. j 

At first it was suspected — it crept— it was thought 1 
might he made available. The ill-informed and heaW 
hut ardent and persevering, mind of the amiable Moj 
quia of Worcester, caideavoored in vain, to render | 
efficient for mechanica! movement. But minds, mnc| 
better acquainted with the nature of mntter than hij 
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a at work upon it; men engaged i 
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8 of life, whose bread depended, or rather b 
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mi, upon their economical production of the com- ' 
forts of life, found the want of some assistant in their 
daily operations that no lever which hiunan poirercould 
move was a.bly to supply. Truly is there a fund of noble 
wisdom ivrapped up in tho conceits and experience of 
OMT unwisely despised ancestors, and truly may we «iy, 
their soge though homely language, that necessity is 
the mother of uivention. The power obtained by Jail- 
ing water had been sufficient to satisfy the reqiiiremouts 
of all operations- which n'ere lo be carried on above 
ground, but there were no atrenms of sufficient magni- 
tude and permanency lo secure their constant utility in 
our mining districts. There the land is barren, the soil 
ungenial, and the substratum a continuance of rocky i 
stratificBtions. In such coses ileam come in a; 
efficient and invaluable agent. 

It is 'surprising that the first application of si 
power was not to some manufacturing process, for the** I 
appears a daring of thought in putting it W the use tO 1 
which it was originally turned, and its being so applied 
evidences u correclness of judgment and a knowledge of 
things which we should not. have expected from men of 
such cnmparetively confined experience. The I 
^plication of it appears to have been to draw I 
water from the mines of Cornwall, and for a 
depths, it was found a very efficient ally. 

The merit of its inveniion appears to be justly as- 
cribed to ilie Marquis of Worcester, who published his 
" Century of Inventions" in the year 1663. This n 
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a work descriptive of one hundred contrivances, which 
he conceived would be of material service to the public, 
and he therein claims great credit, and calls largely 
upon the support of the country, for the promotion of 
his schemes. His notice of the Steam Engine is the 
sixty-eighth of these hundred plans. The words he 
uses in giving an account of it are as follows : — " This 
admirable method of raising water by the force of fire 
has no bounds, if the vessels be strong enough ; for I 
have taken a cannon, and having filled it tliree-fourtha 
full of water, and shut its muzzle and touchhole, and 
exposed it to the fire for twenty-four hours, it burst with 
a great explosion. Having afterwards discovered a 
method of fortifying vessels internally, and combining 
them in such a way that they filled and acted alter- 
nately, I have made the water spout in an uninter- 
rupted stream forty feet high, and firom vessels of 
rarified water raised forty of cold water. The person 
who conducted the operation had nothing to do but to 
turn tvco cocks ; so that one vessel of water being con- 
sumed another begins to force, and then fill itself with 
cold water; and so on in succession." 

This is as closely an approximating description of 
the operation of steam in its formation in the present 
day, as with the describer s imperfect knowledge, could 
well have been given, and the germ of the invention is 
sufficiently apparent. 

Shortly after this time another individual, whose at- 
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t0ntion had been turned to the same subject, succeeded 
in bringing tbe matter to a much more practical use. 
This was a Captain Savaiy, by whom the fact of the 
expansibility of steam had been observed, as also that 
of the speedy reconversion of steam into water by the 
agency of cold. It was found when water had been 
raised to such a degree of heat as to become vapourised, 
that the introduction of even a few drops which were cold 
immediately abstracted a great porticxi of the heat of 
the steam, and reconverted it into water. He availed 
himself of the induction which this circumstance offered, 
and constructed a machine for the purpose of raising 
water. The tin mines of Cornwall offered the first and 
most needy opportunity for the use of his invention, 
and accordingly several machines upon his plan were 
erected. In 1692 he secured the protection of a royal 
patent for his productions, and in 1696 published an 
account of his scheme and machines in a work entitled 
'' The Miner's Friend" 

Endeavours were made to rob Savary of the credit of 
his discoveiy, and it was stated, that he was arrogantly 
claiming the merit of that which was, in fact, the work 
of another ; and, it was even said, that he had seen and 
bought up every copy of the Marquis of Worcester's book, 
and burnt them, in order to secure the fame of the in- 
vention of steam to himself. This, however, appears to 
be a groundless calumny. Savaiy had much opposi- 
tion to contend with, and the discussions which arose 

B 
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out of it indicate him to have been well acquainted 
with the principle of steam power. 

Our versatile neighbours, the French, Jiave also en- 
deavoured, with a good faith and candour not at all 
uncommon with them, in their appropriations of the 
credit due to British genius, to ascribe, all the merit of 
the application of Savary's discovery to themselves. A 
countryman of theirs. Dr. Papin, was about that time 
over in England, and became a member of the Royal 
Society. He was one who, apparently, with a general 
but imperfect knowledge of the laws of mechanical 
forces, set up for a great mechanician and philosopher, 
and some of his plans, had they but a little more good 
sense in their constitution, would seem to be plausible 
enough. But in this instance he was notoriously out, 
and utterly failed in all his attempts. His claims to 
the invention are now pretty well understood,- and ap- 
l>reciated accordingly. 

The machine of Savaiy was soon found insufficient 
for its object. Useful, certainly it was in a very high 
degree, but its power was decidedly too limited for any 
extensive work. For a height of thirty to thirty-five 
feet, it served very well, but beyond that, it was felt to 
be quite inefficient. Greater power could certainly be 
obtained, but it was only by the use of a pressure which 
few cylinders were competent to sustain, and the frac- 
ture of the metal of which they were composed was far 
from being an unusual occurrence. Indeed, almost 
every experiment produced this unfortunate result. 
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Another great disadvantage was the waste which 
accrued hoth of steam and fuel. The great radiation 
of the cylinder acted too forcibly, and condensed the 
steam so rapidly— -causing the consumption of a most 
extravagant quantity of fuel — as to nullify the gene- 
ration of the vapour. No efforts of Captain Savary could 
sufficiently remedy this defect, and his machines wore, 
consequently, found to be both expensive and inefficient. 

But there was also another mind actively engaged 
in the prosecution of this subject, that of tlio sagacious 
and scientific Hook. Few men had accomplished 
more for the progress of chemical science in his day 
than Dr. Hook, and, though he does not apj^car to 
have effected anything directly for the furtherance 
of the perfecting of the steam engine^ and is not 
to be looked up to as a mechanical contriver, yet, he 
did much, doubtless, in promoting the success of the 
contrivances of others. 

As we have already stated, the first object to which 
the power of steam was extensively applied was the 
empty hig of water from the mines of Cornwall. Its 
utility for this purpose was perceived immediately on 
its successful control being made known, and excited 
much curiosity and discussion in that part of the coun- 
try. Among others by whom it was investigated were 
an iron dealer, or blacksmith, of the name of New- 
comen, and a Mr. Crawley, of Dartmouth, in Devon, 
both engaged in the tin trade. The former, especially, 
was a man of clear thought and ingenious mind. He 

s 2 
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was well known as the friend of Dr. Hook, and it is 
little to be doubted, but that he had heard something 
of this new power in his converse with that gentleman. 

Newcomen perceived that between the waste of one 
expansive throe and the generation of the next, there 
was a period during which the piston descended, and 
there was a loss of force. Moreover, Savary had been 
obliged to make his piston descend by the aid of steam. 
This defect Newcomen remedied, by allowing the 
weight of the atmosphere to do its own work. The 
cylinder being exhausted of air, and a vacuum created, 
the piston would of course naturally fall, and he calcu- 
lated that the weight of the atmosphere would, if the 
engine were judiciously placed, counterbalance the 
weight of the water to be raised. 

The steam engine had obtained the fullest power 
with which Newcomen could invest it, and in his speci- 
fications, and in the engines which he erected in 1712 
and afterwards, he deemed it nearly complete. Nor 
was he alone in his supposition, for his engines con- 
tinued to gain credit, and were for many years much 
esteemed. . 

These were certainly great improvements, but, yet 
so much depended upon the precise observance of the 
movements of the engine, that they were subject to a 
variety of accidents. If the cocks, by which the boiler 
and the cylinder communicated, were not opened or 
shut at the proper moment, the bottom of the cylin- 
der was burst out, or the piston was drawn out of its 
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place. Much safety and benefit, however, was obtained 
in the course of a few years, by the ingenuity of Beigh- 
ton, who veiy greatly simplified all the movements of 
the engine. 

Thus, for a long period, did the form of the steam 
engine continue, and its principle remain unchanged. 
No alteration, indeed, of any importance took place, 
unless we consider the change of the position of the boiler 
such. Hitherto it had been always placed under the 
cylinder, but was removed about this period from the 
bottom to the side of that portion of the engine ; and 
then for a period of fifty years, this life-like machine 
continued to act with its comparative feeble and inter- 
mittent motion, without any attempt being made to 
improve its form, or increase its power. 

The first endeavour, with this view, made after the 
alterations of Beighton, was that of Mr. Kean Fitz- 
gerald, who published a statement of his principle in 
the Philosophical Transactions. He endeavoured to 
change the reciprocating into a rotatory motion, by 
attaching a fly, or great beam, to the piston rod, or by 
the use of a huge crank connected with the piston by 
a coupling bar. Either of these he so adjusted, that a 
degree of momentum was acquired in the descending 
stroke, sufficient to carry the fly, or crank, on its rise, 
above the zenith of its ascent, and by this means, he 
partly accomplished his object. 

One great obstacle, however, to the use of the steam 
engine, yet remained. The consumption of fuel was so 
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immense, and the expense consequently so great, that 
in many cases it was utterly impossible to employ its 
aid in any but very extensive works. It is stated, 
that as much as 3,400 London chaldrons of coals 
were consumed in a year by an engine of only six 
feet diameter. 

At length. Dr. Black's beautiful discovery of the 
existence of latent heat led the way to an inquiry 
into the amount of heat expended in boiling water, 
and also, into the quantity of steam which it produced. 

One day Watt, who was at the time a manufacturer 
at Glasgow, was amusing himself with repairing the 
model of a steam engine belonging to the university, 
and being acquainted with his friend Blacks recent 
discovery, ascertained that the quantity of steam gene- 
rated from a certain quantity of water was much more 
than was necessary to produce the motion of the engine. 
He found that if a few drops of water be put into 
vim empty vessel, and fire be applied either underneath 
it or to its sides, and an aperture be made at the top, 
the steam will pour out of it like a torrent. He dis- 
covered also, that as much as three or four times the 
quantity of steam that was necessary to work the engine 
was lost in wanning the cylinder, and the idea struck 
him, that the steam might be condensed at a little dis- 
tance from the cylinder. He had, however, previously 
tried to accomplish the saving of fuel and of steam by 
the use of wooden cylinders. This in a great degree 
saved the radiation, but the plan had great disadvan- 
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., and lie uext cased Ihe cylinder with a liuing ol 
sashes between the barrel and the wood, by which i 
waa covered. By this means a disadvantage was felt 
in ihe insiile of the cylinder being hardly ever li 
below the boiling point He, therefore, adopted another 
plan. He had a globular vessel iumieraed in cold 
water and communicating with the boiler by a ji 
one inch iii diameter, and thirty inches long, havin 
stop cock. In the first experiment, the cylin. 
which \iaa only of tin plate waa cnished to pieces, 
then hod a cylinder wade of brass with the nei 
orifices and ca]>able of aualainingthe pressure to 
it would be subjected, and he then had the plea 
procuring an unintennitted supply of steam sii 
to produce a continuous rotatory motion. 

The esient of the advantage thus obtained is befl 
ascertained by the comparison with the i 
aniinal power which it displaced. An engine having f, 
cylinder of ihirty-one inches diameter, ai ' 
seventeen double strokes in a. minute, did the work a 
forty hoi-ses, and from going by night as well as 
aecompUshedaduiy equal to the powers of three rei 
of horses, or us many as one hundred and twenty. 

Hitherto the power of steam had only been applied 
in roctilitiear motion, and most chiefly to tlie drawing 
of water ; but tlie complete attainment of the rotatory 
power gave greater facility lo its use; and in 17d9>1t 

* The idea is sHid to haie been first thrown oat by T 
nbinioa, then s iludent Bl Glmgow. 
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Watt attempted to apply it to one of the most im- 
portant uses to which it has ever heen adapted^ that with 
which we have more especially to do, the moving of 
carriages. It is singular that this attempt was made 
ahout the same time as iron rails hegan to be intro- 
duced on the tramways at our collieries and mines. 

In the first introduction of steam as a motive power, 
that best and most able mode of its action, its ejfifect by 
expansion was that most frequently used. It was, 
however, found exceedingly difficult in that way to 
manage, and after several futile attempts to render it 
effective the plan was abandoned, and for nearly half a 
century condensation was used in the application of 
steam. Nothing should more excite surprise than the 
nature of the obstacles by which scientific men have 
been prevented firom carrying a design out to a success- 
ful result; indeed, they are quite as surprising as the 
discoveries themselves, if not much more so. Posterity 
will hardly credit the fact that the great hindrance 
which prevented one of the most palpable applications 
of steam, that of propelling locomotive carriages, was a 
bug-bear of the imagination, an ignis fatuus of suppo- 
sition which one would have supposed a school-boy 
could have seen through and exposed. Long before 
any thing like an approach was made to using steam 
on land, the uncertain agent of water had been put 
into requisition. In 1789, Mr. S3anmington propelled 
a boat on the Fortli and Clyde Canal, under the in- 
spection of the American engineer, Mr. Finlay, and 
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again in 1802 and 1803 be had constmcted, and was 
working one of greater power and perfection onder the 
auspices of Mr. Dondas, and within a Teiy few years 
afterwards ships of the first order were plooghing the 
waves of almost ereiy sea upon the g^obe. 

Thus it was opon the water^ while not a single attempt 
with any probability of snccess was made iqion land 
until the year 1804^ when a patent was obtained for a 
locomotiTe steam engine to work npon a railroad^ 
which was invented by Mr. Trevitbick, and two years 
aftenrards we find it in operation at that nursery of 
mechanical art and seat of manufacturing industry and 
enterprise, Merthyr Tydvil, in South Wales. 

This drew attention again to the application of the 
expansive principle, which has since been so advanta- 
geously and beneficially carried out to its present gene- 
ral extent The principle of the generation of 
steam was pretty well understood, and its application 
as a motive power had been well tested in its use in 
steam vessels, and every day was bringing to light 
some new &ct of its energy and manageability. Yet 
notwithstanding the great advance of physical science, 
it would almost seem that no great originality of genius 
had been for some years displayed, for the use of steam 
power in locomotive machines was stopped almost in 
limine by the starting of a difficulty of imaginary ex- 
existence, the supposed extent of which may be esti- 
mated by the devices adopted for obviating it. 

The great object in the first institution of railways 
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was the avoidance of friction, and in the application of 
animal power, this object was very effectually attained. 
It was observed, that friction, which so greatly retarded 
the motion of vehicles, was caused by the adhesion of 
the tire of the wheels, or other surface, which touched 
the ground during progress, and it was judged, that in 
proportion as this adhesion was reduced, would be the 
rapidity hence obtained. But it was also perceived, that 
a certain degree of adhesion was necessary to cause the 
wheels to turn round upon their axes. The amount of 
this adhesion, however, was not correctly known at the 
period when the attempt was made to introduce loco- 
motive machines. All the information that was pos- 
sessed upon the subject was vague and general, and, as is 
usual when such is the case, it led to erroneous conclu- 
sions. The engines that were constructed proved in- 
efficient, and all the defects in their performance were 
ascribed to some defect in the adhesiveness of the 
machine. That adhesion does exist, and generally in 
a degree sufficient to produce progressive motion^ is 
now well known ; but, an impression prevailed at that 
time, that it was altogether insufficient, and various 
contrivances were used to obviate the supposed defect. 

Better information convinced the inquirers, that the 
adhesion of a vehicle is just in proportion to the pres- 
sure it bears, or, in other tenns, to the weight that rests 
upon the sub-surface. It was also discovered that this 
adhesion was regulated by certain laws, and that it was 
in proportion to the extent of the surfaces in contact^ 



HISTOST OF BAUMAS MAKISG. d9 

as weD as ^le wei^ of the igypriar mormg body, 
and that, therefare, a carnage on two wbeek will have 
only one lialf the adhesion of ime t^Mm ioixr. Kor only 
so, ibr as might natoially be siqipoBed, the stale of the 
contracting sni&oes was fbimd to have conaderahle 
influence. Two sor&oes winch were paiticalarly 
smooth were fcvmd to hare less hold ixpcai each other, 
dian two which were ron^ The latter were ibond lo 
bare greater tenacily oifripe. The protruding points 
on the upper sm&oe oonU render the opposing hol- 
lows of tbe lower iaoe availaUe in its propulsion ibr- 
ward. 

It w«s IJMmd that the amount of power neoessaiy to 
overocnne the adheskm of the wheels to the ndk was 
that which was sufficient to drag the carnage ibrward 
upon them, when the wbeeb were Jixed at the axles, 
and when tke movement w«s minus the rolling motion, 
and it was ascertuned from experim^its, that the power 
thus exercised was about one-eightieth the weight of 
the machine on each wheel, or if the machine were a 
two wheeled caniage, about one-fortieth, or if it were a 
four wheeled carnage, about one-twentieth, or a fifth 
of the whole, in an uniform or foir state of the rails. 
Thus, on a machine weighing five tons, if it had four 
wheels, the adhesion would be equal to about fi\'e 
hundred weight, or if it were a two wheeled caniage, 
it would be 2i cwt. But absence of sufficient data 
upon the subject led to much confused supposition 
respecting it. 
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Blenkinsop invented what, under the circumstances, 
was a sufficiently ingenious process, hut which, if adopted, 
would have heen hoth expensive and inefficient for 
long distances. He formed a rack, reaching the whole 
distance of the rail, and had the wheels made with 
corresponding teeth to catch hold of and fit into the 
racks in their progress, and thus they worked their way. 
In 1811, he made it the suhject of a patent. 

Another plan was that of Messrs. W. and E. Chap- 
man, who adopted a chain fixed along the centre of the 
railway which was grasped hy a grooved wheel and 
roller at each stroke of the engine. This was in effect 
much the same scheme as Blinkinsop's, and attained 
the same operation hy a similar principle, and not very 
different means. 

Mr. Brunton, a man of considerahle ahility, adopted 
another scheme more complicated, hut upon the whole, 
more likely to attain its ohject than the other two. He 
used two moveahle iron legs, jointed, and terminating in 
a claw. These were placed behind the engine, and were 
connected with, and acted upon hy the piston. As it 
moved at every stroke, it impelled the legs, which 
fixed themselves in the ground, and thus drove the 
engine forward. 

These plans were doubtless all ingenious, and if 
the supposition respecting adhesion had been right 
for which they were constructed, would have been 
admirable exemplifications of the laws of mechanics ; 
but the premises were erroneous, and the conclusions 
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consequently false. Instead of obviating defects, these 
contrivances absolutely created them. They all in- 
tended to create > friction, and consequently loss of 
power, and all the evils were increased just in pro- 
portion as these plans were deemed to be successful. 
These having all failed, the notion of a locomotive 
engine was almost altogether given up, and a new plan 
was adopted for the carriage of goods upon railways. 
The old scheme of passing the carriages which was 
used prior to the introduction of steam power was 
again resorted to, but with this advantage, that 
formerly a descent or inclination had been abso- 
lutely necessary to the operation ; but now a plane 
surface without inclination served the purpose. The 
use of a stationary steam engine supplied the means 
of propulsion, and a rope having its ends attached 
respectively to the receding trains, or an endless 
chain attached to one train sufficed to communicate 
the motion. In some few instances we believe this 
plan was put into actual operation, and for limited 
service acted very well. 

At length in 1813, anew light was thrown upon the 
subject by the discovery of Mr. Blackett, of Wylam 
Colliery, that the adhesive power alone was sufficient to 
produce motion in an engine with loaded carriages 
either upon a plane sur&ce or even where there was a 
slight ascent, and he put the principle to test by intro- 
ducing a locomotive engine on his railroad, which worked 
by the adhesion alone of the wheels upon the rails. This 
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altogether changed the state of things. New views 
were opened, and the direction of mind was uniformly 
given towards the promotion of improvement in loco- 
motive carriages. Great advances in the mode of 
construction were the natural result, and long before 
the opening of the first railway of any extent, they 
had attained a degree of perfection alike honourable 
to their inventors, and useful to the country. So 
great, indeed, was the benefit derived, that an engine 
of moderate capabihty was found suflicient for the 
traction of a load that would have required the exer- 
tions of a hundred horses. 

About the period when these improvements were 
taking place, and shortly prior, indeed, to the intro- 
duction of fixed engines, a considerable improvement 
had been effected in the manufacture of railroads. 
Economy, and the facility of making them, had 
induced the almost universal use of cast iron for the 
rails, but though cheaper in the first cost they were soon 
worn out, were subject to easy fracture from the strains 
of the engine, and were very sensibly and greatly affected 
by the influences of the weather. True it is, that 
even to the present day, much uncertainty prevails as 
to the respective excellencies of wrought and cast mm 
for the purpose, but if we may judge from the^.aseof 
them, the former is likely in the end to be geoerUlj 
if it be not universally adopted. 

No less important has been the discussion respect- 
ing the sleepers or blocks on which the rails rest for 






Slone, «uod, and concrete bave had their 
respective approvera, imil the question is even yet hardly 
settled OS to wliicli ia best The chief difficulty has 
arisen from the circumstance, iliat wamith and cold 
have a great iufiucnco in the expansion and con- 
traction of metal. Nor did this matter alone affect 
the subsianee of which the rail was composed, but also 
the way in which it was fastened to its supports. If 
stone were used for the sleepers, the expansion of the 
metal was found to split the blocks. Wood in soma 
degree obviated tliis defect by its elasticity, but it w 
not so firm to rest upon as stone. Ctiucrete oflerei 
greater durability, and possessed the quality of Gnunea 
in a high degree, but it altogether resisted the expas 
sioQ of the metal, and though the blocks themselve 
were not split the fractures of the rails very oftem 
ensued. Each of these plans has been adojited i 
different parts of the kingdom, and the question r 
mains undecided to the ]ire3ent day. The i 
approach to a complete ohviation of all tiie difficnltiea 
has been by the pluu adopted by the Directors of the 
Birmingham Railway Company. Prior to tlie casting 
and laying down their roils, ihey of&ied a premium of - 
condderuble amount for the beat plan of a tail anija 
fixing it upon tlie sleepers, which was ailjudged to MrJ 
Barkiwe, Esq., the results of whose experiments n 
published in 1835, by Mr. Fellowes, of Ludgate-h 
under the tJOe of " Experiments on the trunsv^ 
b and other properties of malleable ii 
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His plan was to form a rail of malleable iron, 
increasing in size from the smiace to the base, and 
made uniform in width throughout all its length. His 
mode of fixing was to fasten one end firmly down to 
the sleeper, but to allow a little play at the other; 
thus giving a little room for the expansion of the 
metal as also for the riving of a train. It would seem 
to have been successful, and that both much annoyance 
and expense have been saved to the Company by the 
adoption of his plan. 

In the year 1820, or within a season or two after it, 
every concern in the country of any magnitude which 
had to convey its goods to any warehouse or port 
within a short distance, had made a railway of its 
own. But, for the formation of ways of a greater 
extent than a very few miles, difficulties of a most 
formidable character had to be overcome. Heights 
had to be levelled, hills to be excavated, rocks to be 
bored through, the valUes raised, and literally a high- 
way to be made of equal elevation through mountain, 
dale, and stream. All the obstacles which the natural 
inequalities of the surface of the country presented 
were to be obviated, and, indeed, to be rendered avail- 
able for the general service of the design. Never, 
perhaps, was scientific skill more eminently displayed, 
than in the engineering details of our principal railwajrs. 
Inquiiy was prompted by the necessity of the case, 
and though in the earlier statements laid down for the 
execution of works, the theoretic expense of their 
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iclasion v/as itequeuLly al fault, no design n 
yet taken in hand for execution, that we ate awure of, 
which was not in the end completed, and some of the 
most splendid tkuhievements ihat the human intellect , 
has ever acoomplished have been effected in this way^i 
Perhaps if the umals of science wete lo be searchect'| 
for instances of skilful and successful enierpriae, 
nothing would be found to equal the establishment of 
a firm and i^afe road for such immense weights as 
hourly pass over it across the quaking and yielding 
bog of Chat Moss. 

We hare thus attended exclusively to the progren I 
of railway makiiig in England, because it has here 
been conducted with most perseverance through all its 
stages to its present stale of completeness; but the 
matter bad also occupied much aWenlion among the 
British descendants on otiier side of the Atlantic, 
as well as npon the continent of Europe. 

The inhabitants of the United States have ever baea J 
dblinguished for their enteq)rise, and in this respect I 
they have not been a whit behind their British compe- J 
titors, indeed, for extent of mileage, thoy have been lar I 
before us ; for there the principle was seized upon wiCtt I 
avidity. The dutance of places &om each other in ( 
the immense tract which they occtipied, rendered a I 
rapid means of transit peeuliorly desirable, while the 
immense plains every where to he met with which in- 
tervened between their cities, offered the opjiortunity 
for railway communication while the endless forests of _ 
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ler, growing, perhaps, since the era of the i 
supplied the materials for their speedy and cheap con- 
struction, and railways have accordingly progressed mcne 
rapidly, and to a greater extent, in the United States of 
America than any where elae, and ore rapidly becoming 
almost the sole means of passage within that tenitoiy. 

In Germany also and in the flat country of the Ne- 
therlands, attention was easily and greatly excited to 
the aubject, and some of their savans indeed, with ■ 
modesty to which ne have before had occasion to allude, , 
havelaidclaim to the credit of constructing the flrst rail- 
nay that ever was instituted. They say that the finn 
railway was one formed in the mountainous district of 
the Hartz, and that the principle was brought to Eng- 
land in the year 1676, by some miners who were im- 
ported in order to instruct Englishmen in the best 
mode of following their art. Bui the aiory has several 
auspicious circumstances attached to it, and obtains bat 
little credit. 

To England the merit appears undoubtedly due of 
inventing and perfecting [his novel and eAcellent sys- 
tem of communication and of transit, and when on the 
17th of September, 1825, the Stockton and Darlingtou 
Railway was opened for general opiTalions, and for the 
public sennce, the triumph of the plan was complete. 



CHAPTER III. 



Experience evinced soon after tlieir first establish* J 
ment, that in the accompliahment of railways of magni- 
tude, considerable skiti was requisite turender the work 
permanent and useful. The attention which had been 
drawn lo the subject led men of science, both practical 
and theoretic, among others, lo consider what wasneces- 
saiy in otder to make a railway of any considerabk 
length, and so well had the matter been considered, that 
when the time arrived for carrying an extensive design 
into effect, the art of civil engineering was foimd fully 
competent to the execution of its novel tasks. 

These were neither few nor slight, for in a country 
to vaiiRble in its surface as England, almost every con- 
tingency that could be imagined Lad lo be provided 
against. Did we possess the almost uninteirupled ikts 
by which Holland and Belgium are distinguished, or 
lliose extensive plaina which form the prairies of the 
American continent, common powers would have been 
adequate to the fulfilment of every duty which the 
necessity of the circmnslsnces created; but such b 
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nol the case. Within the compass of a district 
equal to a fourth of the extent of one of the tram- 
ailaotie plains almost every variety of surface ia to be 
met with. HiUs have w be levelled, valiiea raised, 
riven to be crossed, waters to be turned, marshes to 
be made finn, tunnels to be formed, excavations dug, 
and eveiy accident provided against that could either 
affect the iabour of the macbinerj', iocrease the wwr 
of the engines or the rails, or interfere with the bb&^ 
of the way. 

»To efiect such a. variety of important purposes much 
skiU of course, and many expedients were requisite. 
These have been supplied with an abundance and suffi- 
ciency which the comparatively short period that has 
elapsed since the subject of railnuy making became 
a prominent matter of scientific coasideration would. 
not have induced us to expect. The best mode of 
doing things has not, perhaps, in many cases yet been 
. discovered, but much has been already attained, and 

^^H we feel thai we should be doing an injustice both to the 
^^^fe subject and the reader, if we did not bring the seveml 
^^^m components of arailway, and an account of its accessa- 
^^^ ries into our present diwjuiaition. They are many of 
them curious, and most of them interesting, and wa 
will, therefore, take them iu what appears to us &a 
natural order of progression, and continue the desaq)- 
tion through what we may imagine the changes of tits 
face of the country. 
The commencement of proceedings is technu 
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led breaking ground, tmd it is well to select the 
spot for the purpose judiciously, in order tlial the 
railway or some portion of it, may be rendered availa- 
ble for utility or profit, aa speedily as possibli 
Having, then, fixed upon the station, we 
sume that fora short distance we have an unintemipi 
level, with a fine burst of campaign beyond it, 
by aH the rich constituents of stream, and dale, and 
hill; the beautiful counuy lying like a garden before 
us, separated into its plots of pasture, or meadow, or 
arable land hy its welt-trimuied and thick grown boun- 
daries of hawthorn hedge, redolent with perfume, and 
Hin^ng abroad beneath the bright full sun ihe fragrant 
odoois of the pink, and white, and variegated M( 
flowers, dancing with gladness in the splendour of 
morning beams, while the spring-leaved twiga 
throwing their graceful spiry arras about joyfully in 
breeze. Above them, in the full dignity of their 
noble forms, the lordlings of the dale rear tlieir leafy 
oresls. The oak, the elm, and the ash, with each its 
beautifiil and peculiar foliage glancing in the sunlight, 
with their shadows leaping and playing with inter- 
mingling shade on the dark green grass beneath. Far 
in the bounding horizon the blue zenith of the sky 
above has softened and faded, and now changes with 
the tenuous vapour which the day-god has drawn 
till it has thrown a misty veil over the line where 
earth and uir are mixed in one undislinguishable 
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Midway in the landaciq)e the winding river I 
imbly on, its aur&ce gleaming like a burnished minor, 
ondl for before ua towards the left its atream is lost 
behind a huge mound that swells boldly against the 
sky — a full round bulging hill, with here a tbom, and 
ihere an eini, and there agwn an ash, the size and 
Iciitds of which are loat to the distant sight. 

We stand upan tlie declining side of our vantage 

ground, and looking tbrough the glad valley beneath 

f feet with all its varieties of indentation, survey a 

I Jong and substantial work lliat stretches level aa a die, 

1 «nd true as an arrow's flight till it is lost, and seems to 

I Tanish in the side of the far-off hill. It is an embank- 

I ment that our talented engineer has r^sed by the petse- 

ce of bis magic skill, and thus has obviated the 

I necessity which would otberwise have esisted for two 

expensive engines.toraise that moving monster of athou- 

sand tons, which, with its herald jiouriug forth a feathery 

stream of tinted cloud, glowing blueiy by its ethereal 

diinncss on the air, bastes, like the meteor crea- 

tare of another world, to deposit its burthen at the af- 

pointed place. 

Along the summit of the monnd on which it is jonr- 
oeying, the most perfect level is sustained, while its 
ndos, gradually receding until their base is twice fhe 
breadth of the top, present two steeply inclined planes, 
Dn which the verdure has already sown its bcau^. 
Such is an embankment. 



T opportmiities allow, woiks of ihis kind 
are formed (Tom the excavadoDs of the liigher poi 
the railway course. When, howerer, these excavations 
■re remote from the place of the embankment, what is 
called tide culling is resorted to ; that is, ihe laud on 
either side is dug out to provide materiais for the 
mound. By go doing the expense of leading is reduced) 
though thai incurred for the porcbase of land 
course propoitionably Increased. 

The greate.'it quasci^ that can be teamed ov 
embankment in one year, is allowed by experienced 
engineers, as stated by Mr. Whishaw, to be 230,000 to 
250,000 cubic yards. By augmenting the slopes an 
immense increase in the bulk is occasioned. An em- 
bankment thirty feet high and sixty-ax feet in length, 
thirty-three feet in width at the top, with slopes of j to 
1, contains 4,070 cubic yards, and with slopes of 1 to 1 
6,620 cubic yards. The broad green embankment on 
the Liverpool and Manchester Railway is not quite 
three miles in length, with a breadth of 60 to 135 feet 
and an average height, and about thirty feet in height ; 
the whole quantity of the material ia 550,000 cubic 
yards. Some of the highest einbiuikmenls that have 
yet been formed are on the Clarence Railway. 

Having passed over the plane of easy transit, we are 
brought to the mouth of a huge, dark oud cavern 
like entrance. The passage to which it leads is 
feced with well cemented masonry. Before ua lies the 
long dark passage, with just a gleam of tight like a disc 
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of white in a dark place; along tbe jionderoiis train 
tbimdeisin its course, and sight and hearing are akaosi 
lost in the darkness and the din ; and this is a Tunnel. 

Fevr things in the art uf railway making have more 
tried the skill of the engineer than the consiructioii of 
well made tuDnela. They are formed either by an 
'hotizoBtal perforaticm of a bill or by sinldng vertictd 
■baits after the form of a well, and then bringiug them 
into connectiDn. The latter is the most frequent 
method. 

The tunnels on tbe Manchester and Liverpool Rail- 
way are three. The first from Wapping to Edgehill, 
is 2,300 yards long, twenty-two feet in width, and six- 
teen feet high, Tbe walls are five feet high, and fium 
them a. semicircular arch arises, fbnned of brick, ex- 
cept where the natural rock, as it does for a portion of 
the way, constitutes a roof sufficiently firm. The small 
passenger tunnel &om Edgehill to the station in 
Crown-street, is 290 yards in length, fifteen feet wide, 
and twelve high, and the new tunnel is twenty-five feet 
wide, nineteen high, and about a mile in length. 

On the Birmingham Railway there are several tun- 
nels amounting in length to a little more than Hme 
and a half miles, the principal of those are Primrose 
Hill, Kensall Green, Watford, Weedon, Kiisby, and 
Birkswell. 

The first of these is 1,250 yards in length, twen^- 
two feet higbj and twenty-two feet wide. Tlie vertical 
shafts left open for rentilatian are five in number, qai^ 






nine feet clear iu diameter. The brickwork 
eightecD iiiL'hea, or one and a half bricks thick, 
buill for the most part in cement. A horse gin wi 
up at the top of each of these shafts for the purpose 
lowering briok nnd other materials, and raising the clay 
excavaifd. The Kilsby Tunnel was the most diiBcult 
af any to execute, on account of the strata through 
which it was carried, which was for a certain extent 
running sand ; one of the most troublesome of all the 
strata in which tunnelling is executed. Loose mate- 
rials of this kind are also found the most dillicult to 
man^e in mining operations, of which tunneling in- 
deed constitutes a main part. The Kilsby Tunnel ia 
about 2,200 yards in length. 

On (he Newcastle and Carlisle Railway, which iB: 
sixty miles in length, there is but one short tunnel. 
And on the Leeds and Selby Railway, on which sa 
immense number of passengers are carried, there ia 
one timnel 2,100 feet in length, serenteen feet high, 
and twenty-two foot wide. In it (here arethree shafts left 
open for ventilation. The entrance to the tunnel on 
the Whithy and Pickering Railway is in the caafcllatetl 
style of architecture, and is a very striking feature in 
the romantic scenery amid which it is placed, The 
tunnel itself is 130 yards in length, ten feet wide, and 
Iburtoen feet high. The side walb are upright fur 
nine feet, and support on arch of eighteen inch brick- 
work. The tunnel in the Leicester and Swanningion 
Iway is about a mile in length, tfin feet eight indv 
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wide at the ground, and eleven feet five inches t 
Bpringera of a semicircular arch. There ore eight 
slmfis leli for veutilatiun. The usual speed at pasdng 
flirough this tunnel is about fourteen miles an hour. 

These details will give a tolerable idea of the extent 
lo which this gpeciea of work ia carried. In a conntry 
do variable ia iis sarfaee as England, no railway of any 
extent can be constructed without a tunnel, onless ex- 
tremely and unproGlably circuitous routes were to be 
taken. For a long time considerable prejudice existed 
agwnst them under the suppogidoo that they were un- 
healthy, and many endeavours were made to obviate 
the necessi^ for them, but we believe this prejudice 
was found to be groundless, and the idea is now almost 
altogether exploded by the reports of several eminciit 
medical gentlemen who were employed ti> ascertain the 
&ct whether they were so or not. Dts. Paris and Wat- 
son, with three other gentlemen, made an experiment 
in the tunnel of Primrose Hill on the Loudon and 
Birmingham Railway before it was completed, and 
when in consequence of one end being closed, the cix- 
culation of air was not nearly so tree as it afterwards 
became. " We found," they say, " the atmosphere dry, 
and of an agreeable temperature, and free from smell; 
&e lamps of the carriages were lighted, and in our 
transit inwards and back again to the mouth of the 
tunnel, the sensatitHi experienced was precisely that of 
travelling in a coach by night between the walls of a 
reel. The noise did not prevent easy coflYg- 






nor appear to be mucli greater in the tunnel tlum 
is the open air." The reports of Drs, Davy and Roth- 
man, and also Dr. Williamson, senior Physioiitu of the 
Leeds General Infirmary, as to the Leeds and Selby 
tunnel, were much to the same effect. The fact is thus 
decidedly established, that there is no deleterious influ- 
ence to be feared, though we beUeve that few indivi- 
duals who have ever paased throi^h a tunnel but will 
hesitate to subscribe to the representation of this Teiy 
highly respectable authority respecting the noise and 
inconvenience invariably experienced. 

But, again, we see the light increase, and in an 
imtant the broadness of daylight gleams once more 
upon us. The glad sunshine descends not into the 
Irvine, for two slanting walls are reared on either side 
of us. Upon their upper edges we can see the green 
blades wave in the goldtm sunlight, and llie bright aii 
and the blue sky are gleaming above ; in a variety lA 
places, gravel and hrokeu granite are spread, sotnetimes 
separate, giving to the sides of the 
appearance of fiminess, while, at the 
same time, the loose sand or mould is prevented from 
cmmbling down. Abom half way up, a sort of level 
stage or pathway is formed which runs very neaily the 
vhole length. The bill here is not so lofly, and a 
change in the strata has rendered it advisable to male 
the rest of Lbe way through it an excavation insieod of 
a tunnel. The gravel and granite which we see are 
Hasting, and serve the purpose which is, 
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however, sometimes better, and more pleasingly effected 
by other means as in some places on the London 
and Sonlbampton Itaiiway, by tbe plauting of tiees 
and sbrubs, and \he sowing of grass seeds. The path- 
way which we see is termed a bench, and it is used 
whenever a change is required from one slope to 
another, on account of the difference of strata. Tile 
droina are freiguently introduced in these benches with 
greitt advantage, and preventing the formation of gnllie* 
at llie bottom by the descent of the aurfece water. 

Excavations are sometimes works of considerable 
magnitude. The excavation of Olive Mount, on the 
Manehesler and Liverpool Railway, was effected by 
the removal of 480.000 cubic yards of sandstone rock. 
The sides of it are perpendicular. 

Onward, and onward still, the monster spurns in its 
fiery course. Again, the fair face of nature with all 
her calm and witching beauty lies in sunny cheerful. 
ness around us. A little to the right an ancient lum- 
pika crosses obliquely the path of our railway. It 
seems broken and yet condnued, for it runs its threBd- 
Hke course again on the other side until it is lost in the 
wood on our left. We come near it — ilisgone — we have 
passed, A momentary glance enabled us to perceive 
that il sunk and sunk gradually until it passed beneath 
an arch which supports our more level passage. 

Careisnecessary solo keep tliese slopes of ascent and 
descent upon a right inclination. Mr. Walker, in his 
exammatiou on Railway Bills before the Conmiitles 
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of the House of Commoua, stated his opinian, Ihnt' 
the slope for turapLke roada in passing i 
under a railway, sliould not bo more than one foot of 
rise in thirty feet of length on turnpike roads, one in 
twenty in public highways, and one in sixteen in occu- 
pation roads; and provisions are accordingly inserted 
in all railway bills to secure thai rate. Mr. Whishuw, 
in hb excellent " Analysia of Railways," gives for the 
benefit of his readers, a. suitenient of the rises of some 
well known places in London, which are us follows : 
The greatest rise of Holborn Hill is 1 in 14} 

The average rise 1 la 24 

The greatest rise in Skinner-street.... 1 in 18 

{The average rise I in 32 

le greatest rise of Blackfriar's Bridge 1 in I6J 

-of St. Jameaa-street 1 in 23 

—London Bridj^e, Surrey Side 1 in 27 

Upper part of City Soad... 1 in 40 

On each side of the outer rail wo observe tliere 
space left 10 the edge of the embarkment. This 
the tide tpaee, and is left both for convenience and safel 
The side npace of the Greenwich, and of the Ci 
teibury and Whitslable Railway, is about three feet, 
the Clarence Railway Gto feet, and of the Dublin anil 
Kingston Railway nineteen feet. 

When there are two pair of rails on a way, 
case on all large ways, one for a proceeding, and 
iher for the returning train, the sjiuce between 
line of rails is called thu intermediate space. 
Liveqwol and JManchesler Railway ii i» a\wvv\.^ift 
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«ight inches ; on the Leeds and Sdby Rwlway i 
dght feet; on the London andBinninghamitissixfeet; 
while on the Stockton and Darlington Railway it i 
only about four f^et. 

At a little distance from us on either side we obserre 
mounds of earth now being fast covered with green. 
It is the soil thrown out of tbe excavation, of which no 
use could he made. They are temied Spoil BnTtkt 
because they are of no use, but having the inclinatJOOS 
of their adea very easy, may hereafter be turned to use 
for agricultural purposes. 

But we are approaching the busy habitations of man, 
the ground around us is laid out in gardeus and nurae- 
ries, with here and there a paddock lying between, 
attached to houses of genteel a]>peBrance, and again we 
are within the very precincts of the town itself. Land 
is here exceedingly valuable, and the space that would 
have been occupied by th; slopes of the mound over 
which wo haste would he too valuable to be lost. The 
engineer has consequently done away widi them, and 
substituted in their place a couple of walls of soUd masottiy 
or rather brickwork, varying in height, according to 
the surface of the ground. This b the plan adopted 
on the London and Birmingham Railway on its ap- 
proach to Euston Square. 

Again we hai-e left behind us the groupings of inte- 
rest, and the anxieties of worldly pursuit, and the sound- 
ing gratings of the wheels of the train tetl us that we 
the stream which we first saw at starting. Il 
here takes a detour, and the suddenness o< the bend has 
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d a difficulty nhich is met by a beautifully 
oblique archway. It is we percei?e the first of 
for a riaduct of considerable length has been imsed 
enable us to cross the luxuriant water-meadot 
with noble oxen grazing on its tichneas for a metro] 
litan market The arches are tall and 
a strong resemblance to the celebrated viaduct of 
govia. Of this species of support, the most remark- 
able ne have iu the course of railway walking is that 
of the Greenwich Railway. It offers an 
great skill and energy, and is perhaps the 
sive erection of the kind in the world, with the exi 
tion of that on the Appian way. 

The solid earth again almost shakes heueath 
The country as^iumes a wilder and bolder charaeter. 
height apparently of some elevation, an inclined plane 
of about one in forty is before us, and a strong rope is 
atlatiied to our machine, which is worked by an engine 
sbove, and tliiis we are drawn to the top. The greatest 
portion of the Canterbury and Whiiatable Railway is 
worked by this system, as is also the Cromford and 
High Peak Railway, and in tlie Collicriea in tlie North 
of England the custom is carriifd to a gr^ai leng 
Indeed in the use of railways in hilly districts it 
almost a matter of necessity. 

Now we have reached the summit, the rope 
tacbed, and the conductors and their attendants : 
cupied in replenishing our boilers at the water statii 
Thia is on inconronience which it would be well 
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lid, but at the presant ii cannot be helped* J 

railway ul' any considerable length. On the 

Maiichestcr and LiverpCMil Railway there is but one, 

(be distance between the termini being about twenty- 

le miles and a half. There are four stations 

the Clarence Railway, each consisting uf on iron 

tank tea feet square, and four feel high, fixed on the top 

of a biick building seven feet high. 

Now we are replenished, and again we start ; fiuther 
ihe country seems to recede beneath our feet, and our 
ponderous conveyance darts along the summit of an em- 
baukment having an inclination, but insufficient to oblige 
the help of u staiionaiy engine. The country seems 
to slope to the foot of tlie mound, partly perhaps from 
the effect of perspective, and partly no doubt from a 
ceal descrai. Within a short distance of the embank- 
inent an open drain has been left in which the reu- 
duary waters may be collected and carried off, Even 
now it is trickling at the bottom. Now we have 
passed a little gully. It is a trough formed of tiles 
for carrying down the water from the top of the em- 
bankment to the drain below. Now the low drain 
increases, doubtless necessarily so from its having re- 
ceived the top water, anda brook, that winds out of 
the sedge from beneath those ash trees, has brought its 
tributary aid to .^well the stream. It runs along the 
sde for a short dbtance and has disappeared. The 
conductor points out to us that it is to be seen on the 
other side. It has passed it seems beneath a eulvtr.t 



CONSTITUENTS OP A RAILWAY. 81 

or large drain formed of brick^ by which means sue 
convenience is ofien obtained. 

Again there is a defile. The returning engine 
meets us^ and the ears are almost dinned by the noise 
as the monsters dart past each other. Already are they 
far apart^ and the open country gladdens us again. 

A prospect of glorious and rich fertility lies spread 
around us. Far as the eye can reach^ nature 
tamed by art seems decked in b^uty. Villages, 
homesteads, and farms are thickly scatrtered , and the 
bright blue sky, with here and there a fleecy eloud 
hardly stirred, resting in the far ether, forms a 
perfect concave over our heads, seeming to touch the 
ground on a level with our feet on eveiy side. So 
perfect is the level, that the carriages seem almost mo- 
tionless, and were it not for an occasional catching of 
the breath we could not imagine the rapidity of our 
course. An hour has passed, and still we look upon 
the same features of this entrancing landscape. An- 
other, and there is a dim haze in the distance. A 
blueish cloud seems to rest upon the earth. Now it is 
ragged and unequal. The bulgings of substantial 
erections are seen through the vapour, and now the 
various buildings, the spires, the towers, the chimnies, 
and the houses themselves in their proper forms are 
seen clearly in the bright sun-light, and a beautiful 
picture is now annihilated. The suburbs are passed, 
we have arrived at the termination of our delightful 
journey. 

o 
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Now let US examine most particularly the structure 
of this wonderful contrivance, hy which we have been 
enabled to travel so hi so pleasantly^ and in so short a 
time. 

In appearance it is but two sets of parallel iron 
rails^ almost bright with the Motion^ raised a little 
above the ground. Far as the eye can penetrate, the 
highway continues level as a floor, and its course is 
only lost to the sight by the interposition of the float- 
ing globules, which show us that we have strained the 
nerves toQ long. But much more of art must exist 
than is apparent. No small fimmess of structure is 
requisite to sustain the strains of the ponderous ma- 
chines which pass with such velocity, and so frequently 
over those small bars of metals. The width of the 
space on which the rails are laid down is between thirty 
and forty feet, nearer the latter than the former width. 

The rail which appears upon it is termed an edge 
rail, and is the form in which rails are now generally 
made, causing much less friction, fit)m the smallness of 
the surface presented to the tire. The rails are made in 
fifteen feet lengths with a flanch, curving from the middle 
to the sides, and its strength is varied according to the 
weight which is expected to pass over it The weight 
of the rails on the Liverpool and Manchester Railway, 
at least those which were originally laid down was 
thirty-five pounds per yard, but rails of above double 
that weight, and accordingly double that strength, are 
now being substituted. They are still however re- 
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tained on the Stockton and DailingtOD, Leeds 
SeSby Railways. A rail of tlrirtj'-five pounds ti; 
ytxd trill measure three inches and a half in depth, and 
mo and a <]Uaner in widlh of the upper flanchj and the 
nprii^ht portion b three quarters of an inch thicks 

The weight of the rails laid do»ii upon the Biruiing- 
faam Railway at the lirat nas fifty pounds, but those 
chieOy laid down are the same size and strength as the 
new raile on the Liseqtooi and Manchester. Nor is there 
only a dil&rence in the size and weight, but a dilTer- 
ence ban also been made in the shape of the rail. The 
fonuer kind which we have described is called the " fish 
belliMl"railfroniitsbulgingontin the middle underneath. 

The latter are termed parallel rails, and 
same thickness and breadth all the way through. Th( 
were substituted, as we have stated in a previous paj^ 
by the advice of Professor Barlow, al'ier the experiinents ' 
made by him at the instance of the London and fiic' 
mingham Company. The rails of the Leeds and Selby, 
the Boltou, the Clarence, the Dublin and Kingsloi 
and the Greenwich railway, as well as (he seventy-fire 
pounds rails on the Birmingham, and the Liveipool 
and Manchester railways, are parallel or straight rails 
but those of the Leicester andSwanninglon, the Whi 
the Newton and Warrington, and the Darlin; 
Railways are of the fish-hellied form. Cast iron is 
wholly disused, and the malle-able or wrought 
which baa been rolled is now universally aubstitui 
As we have just stated, the uaual length now is lift 
g2 
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feet; formerly they were made only a yard long, but 
though the rails seemed to be stronger, so many joints 
were caused that the present length has been adopted. 
The cost of rails throughout the hne of the Birmingham 
Railway to London is stated at 460,000/., and their 
weight at 35,000 tons. 

The rail is attached to the block or sleeps on 
which it rests, by means of what is called a chair. 
Chairs are usually made of cast iron, and gene- 
rally about nine inches in length, by about half that 
length wide, and having an upright socket inta which 
the rail is fixed, by means of a wedge driven in be- 
tween one side of the rail and the socket The pe- 
destals or chairs on the Liverpool and Manchester 
Railway are fourteen inches long and six inches wide, 
by one and a half thick, and having six perforations, 
three quarters of an inch in diameter, two for seeming 
tlie chair to the stone, and four for securing the rail to 
the pedestal. Through these perforations screw-bolts 
are passed and secured to the fianch of the rail by 
sexagonal nuts. The chair is placed upon a block of 
stone, or wood, when of the latter material it is called a 
sleeper, and between them a square of folt is placed, 
which forms a compact medium between the sleeper 
and the chair. The pieces of felt used in a mile of 
double way is 7040. 

The blocks are usually made of granite or other hard 
stone, and are chiefly used on embankments or cuttings, 
but care is taken not to lay them down until the subsi- 
dence of the mound has entirely taken place. The 
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blocks on the London and Bii-minghara^ and on the 
Green>^ich railway are each four cubic feet On the 
Birmingham Railway they are set diagonally^ and are 
placed at distances of three feet from middle to middle, 
where the fifty pound rails are laid down, but at the dis- 
tance of fewer feet where the larger rails are used. On 
some railways the blocks are placed in a continuous 
line, being bound together by iron ties. On the Bolton 
and Preston Railway the blocks are ^ve feet in length, 
two feet wide, and embedded on brick sleepers, and 
without any ties to connect them. The blocks on the 
London and Birmingham railway are estimated to 
weigh 152,460 tons, and their cost is stated to have 
been 180,000/. 

Sleepers are usually made of larch, fir, or oak, are 
about nine inches wide, six feet long, and five inches 
thick. They are placed across the line of way about 
three feet from middle to middle, and the chairs are 
spiked down to them, and are frequently used on em- 
bankments before the subsidence has fully taken place. 
Whenever a line passes through a country where the 
species of timber grows extensively of which tliey are 
formed, they are sometimes used altogether instead of 
stone, as is the case on the London and Southampton 
railway. But they are subject to decay, and on the 
Leicester and Swannington Railway they are now being 
rapidly replaced by stone. The wedge used for secur- 
ing the rail to the chair is called a key ; they arc gene- 
rally of iron, but on the Loudon and Birmingham 
Railway oak wedges have been used. 



Professor Barlow has given the following estimate to 
the Directors of the London and Birmingham Rail* 
^^y> of the length, number, and weight of rails y 
with the necessary length of hearing. 
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constitut;nts of ft aAiLWiv. 

ieavour is nin-avs made to kceji a raliway 
direct or slroigbt line, and such is undimbtedlj lite 
fbnn if it could be observed, but from tjie natu 
tilings, it is aloiost iu inosi iiiBtances tmpussibte ; 
if it were not so, there still ifould exist a ueceasily 
ewpes out of the direct course. Iu a sin! 
rails they ore necessary in order to enable proci 
ing and returning trains to pass each other, and 
double lines are laid down they are still requisite. 
tendency of the wheels of the carriages is to pu 
direct course, and just so in pnipottion tu ihe velocity 
at which they move, care is therefore requisite to form 
the curves of a, sufficient radius, to prevent the 
stanJDg from Ihe nuls. On the Livei'pool aud Man- 
chester Ruilway the least curvature is ihirle^cn chains, 
and on the Leeds and SeJby half a mile is the mmimnni. 
In order to obviate the hability to accidents, enginei 
have also placed conical tires to the wheels of the 
gine, and have also made the outer rail a little hi^ 
than the inner one; thus not only allowing the wheeli 
to tun in diflerent curvatures, but also adding 
|»wer of gravity to counteract the centrifugal force. 

The term gradient is used to express the 
inclination of an ascent or descent, and a plane is 
be at the angle of repose, when the friction of a 
and its gravity are eiiual, and thus the wheels 
stand without slipping. 

We have seen that by slow degrees the sienm 
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motive engines. From the year 1815 the attention of 
scientific men had been especially directed to this pointy 
and after 1820 the improvements made were very con- 
siderable. They had been used for some time before 
they were put on railways^ but were much more rapidly 
improved afterwards. They were first substituted for 
the use of horse power on the Stockton and Darlington 
railway,/and though the machines there used are clumsy 
in their construction, they are still very powerful. The 
Lord BroiLgham for instance is sixteen feet in length, 
supported by six heavy wheels^ each of which is four 
. feet in diameter, and the weight of the whole concern 
is as much as twelve tons. The piston works verti- 
cally, and communicates with the wheels beneath by 
means of cranks attached to them. 

Various improvements have been made, but a step was 
decidedly taken, when in consequence of the premium 
of ^YQ hundred guineas ofifered by the Liverpool and 
Birmingham Company, the trial of the several engines 
took place on their line previous to its being opened. It 
was adjudged to Mr. Stephenson, of Newcastle, for his 
engine termed the Rocket. The number now used is 
nearly one to every three miles, and the same number 
are kept for relays and under repair, making at least a 
score of engines engaged on one railway. Some of 
them are large and powerful. On the Dublin and 
Kingston Railway, the number of engines is nine, 
starting almost twenty times a day fix)m each end of the 
line. The weight of these engines is about nine or ten 



tons. Upoii the London and Binuiugham Rnili 
tb« traffic is already very great, and we may fa 
caDtetn|>late a great uicreEiae in the nuinber of 
which havo already been placed upon the way. 

Two of the most powerful engines that have ever 
been placed on any railway, are the Vulcan and ihe 
Atlas, upon the Leicester and Swtinnington Ruilway. 
They each possess cylinders of sixteen iiiclies di 
mating a twenty inch stroke. The other engines- 
the same lailway axe also very large, being used cIue 
for the baction of coal. 

The carriages nbich have been introduced on 
ways are all, or at least most of them, of beautiful 
stiucdon. Those upun the Liverpool and Manchester 
Railway possess many advantages both of beauty and 
canvenience, but still they have been fm surjinsaed by 
those placed on the Great Western Railway by Mr. 
finmel, and ore replete with every convenience, and 
even luxury, beuig indeed almost gorgeously tilted up. 
They are jKuriiculnrly spacious and complete, with sofas 
U)d all the apphnuccB lor the agreeable occupatii 
ttOie. Their ultimate expense will no doubt greatly 
exceed that of those on the London aiid Binningl 
Railway, which has already amounted 
160,000/. The first class carriages of the Liverpi 
and Mancheater Railway are divided into llu^e 
partment» like a French diligence, each containing 
ample room for sit persons, the extreme length being 
fiimteen feet, and the width seven feet. 
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Tho second class carriagea have seala for iwenty-four 
'perwns, and ore open at the sides. Some of the 
carriages on the Greenwich Railway are without the 
!, having seats all round except where the doors 
B, Mr. Hui^rave stated, in evidence hefore 
the House of Commona, that llie cost of each engine 
is 3,00U/. per annum. The height of the chimniei of 
the engines is generally ahout twelve feet, and they are 
prnvidiid with cotvls of strong wire gauze of demi- 
glnbular shape for preventing flakes of Gre from escap- 
ing fvom tJie chimnies. On the Newcastle and Carlials 
Railway, they have, however, been discontinued, being 
fbmtd to produce no good efTect. Attached to the 
carris-res la a sort of apparatus for the puqiose of pre- 
veniing the sudden shock which would otherwise be 
experienced by the passengers on the stopping of the 
carriage ; it is called the Buffmg Apparatiu. 

The ropes used for drawing carriages up inclined 
planes are required to be from one to two inches in 
diameter or even more. That used on the Canterbury 
and Whitsiable Railways is an inch and a halli and its 
value is ahout 2f. 2i/. per poiuid. It is passed round a 
drum or cylinder called a rope roll, which is usually 
made of cast iron, and is worked by a stationarj' en^ne, 
that winds the drum round as the train ia drawn up, 
Those on the Canterbury and Whitatable Railway are 
five feet in length, and four feet in diameter. To 
diminish the fHction sheave* are used, which are usually 
ten or twelve inches in diameter. They are set in 
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tt frames, let into stoue blocks, oa the Wliitby a 
Pickering Railway, where there are also wooden TOllet*^ 
about six inches in diameieT. 

In the carriage of so great a weight, it is nalurally ' 
to be expected, that a. considerable friction is occasioned. 
This has been aacertiuned from experiment h) he abont 
seven or eight pounds per ton, and a tmn of sixty tons 
will require its eogine to exert a power equal lo 460 
to 480 pounds, to overcome ihia resistance. This is 
accordingly increased if on an inclination, and accord- 
ing to die jiroporiion of the rise ; for an ascent of about 
one in fifty, the opposing weight of ten tons willbQ>J 
equal to that of sixty on a level. 

The velocity at which locomolive engines move o 
railwaj-s varies of course exceedingly with diflerent-l 
ciicimiBtances. The degree at present used is for (iom ^ 
that which it is known might he easily attained. Thi 
average ttpced of the trains with the fin^l class carriage! 1 
on the Manchester and Liverpool Railway is about'l 
twenty miles an horn', including the ascents of the 
WhiatOD or Sutton inclined plane. There is only one 
stoppage at Newton, tj] lukE: in water. The second 
class is generally about two hours on the journey. On 
one occasion when the snow was on the ground, the 
night ti'ain performed ihe Erst fifteen miles in ibiriy- 
five minutes, which is about twenty-five miles an hour; 
which is the speed lo which the carriages are p 
to be limited on the Great Western Railway. This i^ 
midoubtedlv moderate, compared with what we know o 
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the capabilities of steam locomotion on railways, but 
low as it certainly may be said to be, it is midoubtedly 
an amount which a few years since was rather to be 
desired than looked for. 

We here extract for the information of our readers 
the account of three experiments made by Dr. Laidner 
on the powers of locomotive engines, and given in his 
History of the Steam Engine : 

I. 

" On Saturday the 5th of May, 1832, the engine 
called the Victory took twenty waggons of merchandise, 
weighing, gross, ninety-two tons, nineteen cwts., one 
quarter, together with the tender containing fuel and 
water, of the weight of which I have no account, from 
Liverpool to Manchester, thirty miles, in one hour, 
thirty-four minutes, forty-five seconds. The train 
stopped to take in water half-way for ten minutes, not 
included in the above-mentioned time. On the in- 
clined plane, rising one in ninety-six, and extending 
one and a half mile, the engine was assisted by another 
engine called the Samson, and the ascent was performed 
in nine minutes. At starting the fire-place was well 
filled with coke, and the coke supplied to the tender ac- 
curately weighed. On arriving at Manchester the fire- 
place was again filled, and the coke remaining in the 
tender weighed. The consumption was found to 
amount to 929 pounds net weight, being at the rate of 
one-thkd of a pound per ton per mile. 
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''Speed on the lerel was eighteen miles an hour; 
on a fall of four feet in a miie^ twenty-one and a half 
miks an hour ; fall of six feet in a mile, twenty-five 
and a half miles an hour ; on level ground, sheltered 
fipom the wind, twenty miles an hour. The wind was 
moderate, but direct a-head. The working wheels 
slipped three times on Chat Moss, and the train was 
retarded from two to three minutes. 

^The engine, on this occasion, was not examined 
before or after the journey, but was presumed to be in 
good wolfing order." 

II. 

" On Tuesday the 8th of May, the same engine 
perfimned the same journey with twenty waggons, 
weighing gross ninety tons, seven cwts., two qrs., exclu- 
sive of the unascertained weight of the tender. The 
time of the journey was one hour, forty-one minutes. 
The consumption of coke 1,040 lbs. net weight, esti- 
mated as before. Rate of speed. 

Level , . . . 1 7t miles per hour. 

Fall of four feet in a mile . 22 „ 

—■••'■" six ,y • . ^^j „ 

Bise of eight „ . .15 „ 

" On this occasion there was a high wind a-head on 
the quarter, and the connecting rod worked hot, owing 
to having been keyed too tight. On arriving at Man- 
chester I caused the cylinders to be opened, and found 
that the pistons were so loose, that the steam blew 
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through the cylinders with great violence. By this 
cause, therefore, the machine was robbed of a part of 
its power during the journey, and this circumstance 
may explain the slight decrease in speed, and increase 
in the consumption of fuel, with a lighter load in this 
journey compared with that performed on the fifth of 
May. 

" The Victory weighs eight tons two cwt., of which 
fire tons four cwt. rest on the drawing wheels. The 
cylinders are eleven inches diameter, and sixteen inches 
stroke, and the diameter of the drawing wheels is five 
feet." 

III. 

'^ On the twenty-ninth of May, the engine called 
the Samson (weighing ten tons, two cwt., with fourteen 
inch cylinders and sixteen-inch stroke; wheels fom* 
feet six inches diameter, both pairs being worked by 
the engine; steam fifty pounds, pressure 130 tubes) 
was attached to fifty waggons, laden with merchandize, 
net weight about ISO tons; gross weight, including 
waggons, tender, &c., 223 tons 6 cwt. The engine 
with this load travelled firom Liverpool to Manchester^ 
thirty miles, in two hours and forty minutes, exclusive 
of delays upon the road for watering, &c., being at the 
rate of nearly twelve miles per hour. The speed varied 
according to the inclinations of the road. Upon a 
level it was twelve miles an hour ; upon a descent of 
six feet in a mile it was sixteen miles an hour ; upon a 
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)iubUc, and after a fev motiths sufficieai indication i 
given, ihai the experiment nas likelv lo pi-ore ii 
wav saiiifsctory. The excessiTe cost was counted ■ 
DOtliinK, for the intercourse which had existed beiwi 
the two loims prior to the opening of the railvajt 
was more than quadrupled. Tiie benefit wliich the 
ffitccessAd tenninatioD of this undeitabing occaaious 
was soon felt, and its inflQence became perceptible i 
the increased aciidty of titose who were maturing e' 
far more eKtensive schemes. 

The wild propositions which were put forth for puld| 
approral were, doubtless, both injudicioua and injui 
and many a broken heart, while mourning in » 
bore tesiimonv to the fatal worship of the molovh J 
wealth. Yet were they nevertheless prodncuve of d 
great good, that they turned the powers of ioiellMt J 
the concoction of plans of public good which i 
speedily brought into etfect. In 183d, the act 
passed through both Houses of the Legislature for |) 
cunstmctioa of a railway &oin Canterbury lo Whitlj| 
table, for the purpose of establishing a uio 
and easy conunuuication with the sea. The work w 
carried on throi^h a country of very variable characiq 
BO Riach .so, indeed, that the chief portion of the dii 
lance is worked by stationary engines, in some plaog 
being very steep, the line rising 300 feet in 
two miles from Canterbury by a series of inclined 
planes, anil ai the other end descending 330 fmi 

muds Whitatable. The length of the whole line whi 



i 

I 



more tlian seven miles was executed io 
face of unexpected and unusual difficulties, and 
not opened to the public until tlie 3rd of May, in 
the year 1830. Benefits of considerable value almon 
immedieiely flowed from its institution. Of all the 
necessaries of life, coal is that which is most scarce and 
dear in the southern cuunties of England, and prior 
to the completion of the Canterbury and Whibtable 
railway, the carriage from the water side to the former 
pkce, was as high as eight and soinelimos even twelve 
shillings a ton, hut on the opening of the new road, 
{he price immediately dropped to four tihillinga and 
sixpence, and an equal proportion held with eveiy other 
species of merchandize. Nor was the passenger traffic 
B less adfanlageous criterion of the utility of the vnj. 
Before it was established the number of individuals 
who passed between the two places was estimated al 
4,000, while after the opening of the railway the 
number had increased to 26,000 at the trifling (.-hai^ 
of nmepence each. The facility thus afforded led also 
to another advouiuge. The position of Whilstahle was 
found to bo so excellent as a port of debarkation fbr 
coals and other goods, that atidal harbour was formed. 
which was opened two years afterwards, and thus a 
permanent increase of the trade, and, consequently, the 
comforla and intelligence of the district was the ccmse- 



It was nataral that where a convenience of so mocb 
vex being obtained in other parts of 4 
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, that Xhe spirited and enterprising individuBb 
in our mantilacttiriiig districts should be an\iou5 and 
ready U> avail themselves of il. The ^at intercouisa 
which subsisted between the second and third cities of 1 
England, nould naturally suggest to their inhabi- 
lants the adoption of railway transit, and accordingly, 
dunng the year 1823, the matter was much discussed. . 
All attempts, hotvcTer, to effect an arTBngemeni at ihA ) 
time proved nugatoiy, and for two years the desigh | 
was suffered to remain iu abeyance. In 1824, hoW- I 
ever, it was again aeriously taken up, and the result of ] 
the meetings which were held respecting it was (be 
fbrmatioR of a Company for malting n railway through- 
out the whole distance between I.iveqiool and Man- 
chester. In the following year they applied lo the 
House of Commons for an act of incorporation, but 
faUed. 

l*rejudice was actively alive against the instilulion of 
such a iray, and many doubts, gronndless, as it has hap- 
pily proved, ware enleriained of its practicability. 

In the next year their application was renc«'cd, nt^ | 
is the course of that session il was successful. 

Ground was almost immediately broken, and the ] 
design was perseveringly carried on till its completion. 1 
Difficulties of uncommon magnitude were experienced ' 
durinij its execution, especially in the consolidation of a 
road over the bog called Chat Moss. By laying down a 
bottmn of hurdles, and rearing ajudicious supersiruc- 
h2 
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ture upon them, however, it was overcome, and even 
this unsuhstantial stratum was made firm and enduring 
for the passage of the most weighty trains. On the 
15th of September, 1830, within about four years after 
its commencement, the whole line of way was opened^ 
with proceedings and festivities worthy [of the great design 
they were intended to celebrate, and the following day 
the public were admitted to a participation of its advan- 
tages. These were soon felt to be as real and as nu* 
merous as its most sanguine projectors had anticipated, 
indeed it may be reasonably asserted that they were 
more than any one could have imagined. 

The cost of the execution of this railway was origi- 
nally estimated at 500,000/. or about 23,000/. per 
mile, but that was very considerably increased, and its 
ultimate amount turned out to be about 900,000/. or 
30,000/. per mile. This certainly was an immense 
increase upon the original statement, but surprise can- 
not be entertained at the excess if the difficulties of 
making the way be taken into account. But if the 
expense was great, the benefits which accrued from its 
outlay were felt to be fully commensurate. The num- 
ber of coaches passing daily between the two places 
was twenty-two prior to the establishment of the rail- 
way, with six extra in summer, and the number of 
passengers on the average 450, being a weight respec- 
tively of passengei-s and luggage of about 178 lbs. 
Within the first seven months, the number of passen- 
gers canied by the railway was nearly 255,000, and 






n the first two uud twenty months after ita opening' 
— a period which allons us w stiike as fail a» average 
as can he computed— the numher was nearly 670,000 
or about 1200 a day. The time previously occupiedj 
in a journey from one place to the other was about fii 
hours, and the fare about seven or eight shillings ; ; 
ihe railway got to work, the fares by the first claas 
riages was fire shillings; and the time occupied 
travelling was reduced to an hour and half; and by 
second class carriages it was no mure than two honra^ 
at a fare of three aliiliings and sispence each. The 
repairs of the engines were statt^ by the Directors tube 
an ex]>ense of mure than 18,000/. and the maintenance 
of tilt; way was staled in the Report of the 30ili 
June, 18a4, tobe623;. perinile. 

The average speed at which the carriages travel 
on ihe first ojieniag of the road was something more 
than sixteen milctt an hour, but that has since been 
eery considerably increased. 

JDr. Lardner has staled that the engines are capable 
of drag^ng a train of ninety tons at the rate oftwenry 
miles on hour, thus performing a journey fiom Man- 
cheater to Liverpool in two hours, which would re- 
quire the exertions of not less Ihiui two hundred and 
seventy hones fur a day of nine hours duration. Be- 
fore the establisluuent of the railway, the charge for 
cairiage by the canal was fifteen shillings a ton, while 
now, both by railway and canal, it is not more than ten, 
and that which occupied a period of twelve hours is 
done in two. 



ening'^^^ 
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The whole number of passengers conveyed upon the 
railway does not quite average what we have just stated, 
1200 per day. From the opening of the line on the 
15th of September, 1830, to the end of June, 1836, 
the gross total was 2,393,767, making an average of 
1,132 persons every day. Several circumstances 
arose to render the number during the several years 
somewhat variable, but upon the whole the increase has 
been regularly progressive. 

In 1832 the number was 356,945 ; in 1833—386,492; 
in 1834—436,637 ; in 1835—473,847 ; and in 1836, 
January to June, — ^222,848, being an excess during 
the last six months of 17,000 over the first six mouths 
of the preceding year. 

The sums received during the same half year were 

Coaching Department £54,685 6 11 

Merchandize Ditto 39,957 16 8 

Coal Ditto 2,591 6 6 

Total 97;234 10 1 
The total Disbursements.. .56,350 1 9 



Showing a profit of six months . • . £40,834 8 4 



In the corresponding six months of the following 
year the net profit was above 46,000/. 

The number of persons employed upon the railway 
is between 700 and 800, at a salary of 855/. lOs. 4c2. 
per week. 

The facilities thus afforded are manifestly exceedingly 
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greu, and inacb more indeed than ereii these si 
Btai«iDen(s can r^iresent A mercbaoi oi nuumTaciiK^ 
ler is now enabled to transact that boaness in ]>erMHl 
which tbrmerly he was compelled to do by letter. In tiM 
course of a few hoars his personal superintendenee 
be giren to his business in both places, and be actually I 
done atlessexpen^ than itwas before,and even slioul^ 1 
il prove iucunvenieni for him to move team one place 
another, the means of epiiiiolory communication ( 
almost as ready and as speedy between the two ci 
as they are through the medium of the twopenny ]tosL 
between ditFereut parts of London, the luuil passing; 
each way three times iu every twenty-four hours. 
Much endeavour was made to undervalue ihe henelils a( 
the iwlway, both to the shareholders aod tlie jmblic, 
but it is now happily alike diaregardad by the proprie- 
tors and the public. How fur these fears are justified 
may be ascertained by the following occouut which 
we abstract from the Companion to the British Alma- 
nack for 1837, The statement of anticipations ia drawn 
from the evidence of gentlemen who were put fomiird 
as witnesses before the Committee of the House of 
Commons, prior to obtaining the Ast of Incorporation 
for the Company, and the statement of tesulla is taken j 
ftom the half yearly reports of the directors to the severrf \ 
ahareholders. 

I. Thecapiial of the company i»510,000/. Willi power 
to borrow \27fiOOt. Lord Staflbrd has 1.000 ahiir™, 

or one-fifth of the whole concern. He appoints thres 

; twelve are elected by the od\et ahoicVmUi 
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Deposit, 61, per share. No person allowed (as an 
original subscriber) to hold more than ten shares. 
The scrip or certificate declares the name of the 
person to whom it was granted, and that no transfer is 
allowed until the Act is obtained. 

It is proved that the modes of communication be- 
tween the termini are not sufficient, and that great 
delays take place. 

The prices charged are for Cotton Ids, per ton. ; 
Com lOs, ; Sugar I2s, ; Return goods lOs, The 
railroad engages to carry the first at 1 Is, per ton ; 
second at 9s. ; third at 9^. ; fourth at lis, per ton. 
The tonnage rates to be reduced 5 per cent, for every 
£ 1 per share, the company divides above £10 per share. 

Inside fare in coaches lOs. — Outside 6s, 

Railroad fares 75. 6cL to Ss. 6dm 

The public have been benefitted by the railway in 
the reduction of charges as follows, in the last year :— - 

2^. 6d, each on 500,000 passengers . . £62,500 

2s, 6d, •• 450,000 tons of goods, 

by all conveyances 55,250 

2*. per ton on 1,240,000 tons of coal, for 
the supply of Liverpool and Manchester, 
the price of which has been reduced in 
consequence of the reduction of charges 
per railroad 124,000 

Total per annum . . £241,750 
Besides rapidity of communication, which, in a com- 
mercial countiy, is invaluable. 
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2. The number of passengers expected is half the 
number the coaches can take^ which was found to be 
firom 400 to 600 per day. Fares lO*. inside^ 6*. out- 
side. They carry four inside and twelve outside. 

The greatest number of passengers the coaches 
could cany, in 1825, was 600 per day : average 450. 
They paid, on an average. Is. 6(L each, and were four 
to five hours on the road — Total receipt £120,334 

3. The net income expected is . . . d662,500 
Net receipt de83,619 

4. No competing line in existence, in progress, or in 
contemplation. 

Application has been made to Parliament for a new 
line, but without success. 

5. The sum of 510,000^. is considered sufficient to 
complete the work. 

The works have cost nearly 1,200,000/. 

6. The expenses will be thirty-three per cent. 

The expenses amount to sixty-two per cent, on gross 
receipts. In this are included the cost of collecting 
and delivering goods, inteiest of money, and duty on 
passengers. 

7. Satisfactory evidence produced that the receipt 
will pay the expenses, and a fair remuneration. 

The net revenue, after paying all charges and ex- 
penses, is rather more than ten per cent.on the shares. 
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8. The petitioners against the Bill were three water- 
companies, all contending that additional conmmnica-* 
tion was not required. 

The line of road was altered to avoid the prop^fty^ 
of some dissentients, to their disappointment at the pre- 
sent day. One of these, a lady, has land near the sta- 
tion at Manchester. Her surveyors thought th^ vain* 
of it would fall from 6(^. the price then given^ to Ad, 
per yard, chief rent ; whereas it has risen to \s. 6d. 

9. Stress was laid by its opponents upon the in- 
convenience and dangers to arise from using engines. 

In proof of the great safety of railroad travelling, 
on the 17th of April, 1836, a locomotive engine, going 
at the rate of twenty miles an hour, with a train of 
carriages, broke its axletree, ran off the road down an 
embankment of thirteen feet ; two of the carriages 
were overturned, when only one person was slightly 
hurt in attempting to get out of the window. 

The fatal accidents have been very few, and have in 
almost every instance arisen from the persons who met 
with the same acting in opposition to the directions 
given by the railway directors. 

The attention which was excited by the discussion 
of this important matter, while it was pending in par- 
liament, drew the attention of the manufacturing and 
commercial interests very strongly to it : and the ad- 
vantages of railways became so apparent that plans 
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vrere shcvdj devised for the accomplishiDeDt of fines 
between places of leading importance in every part of 
the conntiy. Companies weie speedily concocted for 
their accompfishment, and much ruinous ^peculation 
was the consequence. FVom year to year they am- 
tinuaUy increased, until in the session of last year 
the number which passed the legislature amounted to 
thirty-fiTe, intended to occupy a length in the aggre- 
gate of eight hundred and fifty miles. 

The first act which was passed for the forming of 
a railway was carried through parliament in 1801 « 
and, with the exception of very few sessions, one act 
or nune has been passed every year since, progressively 
increasing in number up to 1837. 

The following is a statement of the number and 
periods when they passed : — 



1801—1 


1815—1 


1827—6 


1802—2 


1816—1 


1828—1 1 


1803—1 


1817 1 


1829—9 


1804—1 


1818—1 


1830—8 


1808—1 


1819—1 


1831—9 


1809—2 


1821—1 


1832—8 


1810—1 


1823—1 


1833—11 


1811—3 


1824—2 


1834—14 


1812—2 


1825—5 


1835—18 


1814—1 


1826—6 


1836—35 



Up to 1825, the number of acts of parliament 
passed for the formation of railways was twenty* four, 



■ 

■ 
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compriaing about two hundred and fifty miles of road. 
In [lieae, however, there was not one ol'any great pub- 
lic imjmrtuiice; but that period had scarcely elapsed 
ere the benefits offered by the opening of lines directly 
to the heart of the monuCictming districts became ap 
parent, and some of ihe moat important designs thai 
hure ever been entertained for the promotion of com- 
meice were readily and eagerly discussed. The ad' 
vantoges also of communications with the South and 
East coasts, and passing through the heart of most 
ihe agricultural countries, vfere speedily appreciated. 

In 1629 an uct hod been passed for the forination 
e line beginning at Newton, on the Manchester line 
Warrington, in Staffordshire, which in the sesiiion 
1833 was farther enlarged by giving permission to 
continue it to Birminghont, thereby connecting the two 
first commercial cities in (he empire and the two fi 
ports in the vrorld with each other by a rapidity 
transit which brings them within ten hours of each 
other. During the present year tho whole of the 
line hoi been made available for the public. 

In 18S9 an act was obtained for a line of railway to 
connect the city of Carlisle with Newcastle, a distance 
of sixty miles. It was opened for public traffic on the 
18th of June of the present year, mid has hitlieitg 
more than liilfilled tbe designs of its promoters, and 
has connected by its completion, the German Ocean 
witli the Solway Frith. It begins in a place called the 
Clots, in Newcastle, and is carried in a westerly dae^ 
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non, nearly paralid to ihe River Tyne to Hexham, 
and then ctirving it runs oq to Acamb Hermitage, 
then to Haydon Bridge iu)d Haltwistle, thence to 
Fenton, and ends at the Carlisle Canal, which commu- 
nicates with the see. Another way is also being 
formed from Newcastle to North Shields, and ending 
on the quay. 

The London and Soulhamplon Railway, for whiA 1 
an actwos obliuned in 1834, begins at Nine Elms, t 
Battecseu, and is intended to be carried to the bead) 1 
of Souiliumpton Water. During the last twelvft 1 
months it has been verj' acliTely carried on, and on the I 
21st of May last was opened as far as Woking Cont- I 
moQ, a distance of twenty-three uiites. During thfr 1 
first three months after it was opened, nearly 94,000 I 
persons were carried upon it. In the following year J 
an act was obtained for making a. line «1th BrighloQ, -1 
after an ejtpendiiure of money and ability most proha> I 
bly unequalled on any uiiderlaktng in the annals of 
commerce. Not less we believe than eight lines were 
in the first place designed between Brighton and Lon- 
don, and when after much endeavour these were re- 
duced, three were retained with unwonted tenacity, 
and the mailer was at length only settled by a com- 
promise. In Ihe following year an set was passed for 
the formation of a line between London and Duver, 
under the aj^pellation of the South Eastern Railway. 
An act had preriously bees obtained for the formation 
if a Hne lu Greenwich only, which was uiideHAkea 
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with a view to cany it fwwards to the chief outlet to 
France. 

Other acts have been obtained for connecting the 
metropolis and t^e principal shipping coasts of the 
country^ and thus, a railway communication has been 
established which ramifies throughout the whole of the 
country, and others are projected which will vender 
the means of communication with every internal 
part both rapid and easy. To attempt fiiUy to 
describe them all would occupy a space far more than 
can here be afforded, and we must therefore be 
content with a summary of those which have already 
been accomplished, or are so near completion as to be 
entitled to the supposition that they are finished and 
likely soon to be in action. 

The other public railways, according to the best in- 
formation we can obtain are as follows : — 

The Surrey Iron Railway was secured by act of 
Parliament in 1801. It extends from Wandsworth 
•to Croydon, with a collateral branch to Carshalton. 
Its length is about nine miles, and the cost of its con- 
-struction was £60,000. The object proposed by its 
establishment was the ^cilitadon of conveying agricul- 
tural product to London, and the return of manure, 
&c., to the country. 

The Caermarthenshire Railway was constructed in 
1802, for the conveyance for shipment of limestone, 
coal, &c. to the basin at Llanelly, where it terminates. 



"h sixteen miles long, and extends from a 
called the Flats, to the parish of Llanfihangel, . 
bythiek. Its expense was £35,000. 

Tbe Sirhoteey Tramroad was undertaken by I 
Moumoutlishtre Canal Company, in conjunction « 
Uie Proprietors of the Tredegar Iron Works, and e: 
tends from the canal of the former Company 
Sirhoirey furnace. Its length is eleven inile«, and ltd 
cost was £45,000. 

The Croydon, Mtrttham, and Qodslone Railwaym 
■ras conatructcd in 1803. It is a continuation u~ 
Bnrrej' Iron Railway, and commences at the end i 
that work at Croydon, whence it runs by the Brighte 
Road to McTstham and Rycgote, A brnnch connec 
it with Godstone Green. Ila length ia about 
miles, Mid it coat £90,000. lis object was the con 
veyaiice of coat to and from London. 

Tbe OyUermouth Railway commences at Swansea 
at the end of the Canal, and run* to Oystennouth, I 
distance of about six miles. The cost was about 
£12,000. It is found a great convenience for tbe i 
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Foreit of Dean Railway. •noisat 
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to convey coals, timber, iron ore and other minerals, 
found in the forest of Dean, for shipment on ^e river 
Severn. It proceeds from the top of the hill, above 
Churchway Engine to the banks of the Severn, near 
the town of Newnham. There are three branches 
from the line to the different coal mines in the forest. 
Its length is seven miles and a half, and the capital 
of the Company is 125,000/. It was constructed in 
1809. 

The Severn and Wye Railway connects those two 
rivers. It commences at Lidbrook on the Wye, and 
terminates at the Lower Verge, near Newem in Gloucesr 
tershire. It is connected with the Severn at N ass 
Point by a canal one mile long. Its length, including 
branches, is about twenty-six miles, and the capital of 
the company 1 10,000/. Its object and use is much the 
same as that of the preceding railway, and it was made 
in the same year. 

The Monmouth Railway was formed in 1810. It 
is also connected with the Forest of Dean, and runs 
from a place called Howler $lade to the town of Mon- 
mouth. The company's subscribed capital was 
22,000/. 

The Hay Railway commences at the wharf of the 
Brecknock and Abergavenny canal, near Brecon, and 
ends at Parton Cross, in Herefordshire, after a course 
of twenty-four miles, and passing through a mountain- 
ous district. The capital proposed for its construction 
was 60,000/. 
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The Llanjihangel Railway commences near the 
same place^ and ends at Llanfihangel Crucomey, in 
Monmouthshire. Its length is about six miles and a 
half, and the capital subscribed was 20,000/. 

The Grosmont Railway commences at the termina- 
tion of the last railway, and runs to Llangua bridge, 
between Abergavenny and Hereford, about seven miles. 
The money raised to construct it was 13,000/. It was 
made in 1312. 

The Penrhynmaur Railway commences at the 
Penrh}Timaur coal works, and is carried to Red Wharf, 
in Llaubedbroch, in the county of Anglesea, with a 
branch for a short distance northwards, on Red Wharf 
Bay. It is something above seven miles long, and 
consists of a series of inclined planes. The capital 
was 10,00.0/., paid by the Earl of Uxbridge and Mr. 
Holland Griffith. The railway was constmcted in the 
same year as the preceding. 

The Mamhilad Railway runs from the bank of the 
Abergavenny canal to Usk Bridge, in the county of 
Monmouth, rather more than five miles. It was 
formed in 1814, at a cost of 6,000/. 

The Gloucester and Cheltenham Railway com- 
mences at the basin of the Gloucester and Berkeley 
canal, in the City of Gloucester, and ends at the Knapp 
toll-gate at Cheltenham, about nine miles. The ob- 
ject was to supply Cheltenham with coal at a cheaper 
rate than by the common road conveyance. It was 
formed in 1815. 
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The Mansfield and Pinxton Railway runs from 
the Bull's Head Lane, in the town of Mansfield, to 
Pinxton basin, near Alfreton, in Derbyshire, where it 
communicates with a portion of the Cromford canal. 
It has a branch of about a mile and a half in length, 
which runs near the Codnor Park Works, and the new 
line of the Cromford canal. The whole was con- 
structed in 1817, at a cost of 32,800/. It is used 
chiefly for the conveyance of coal and lime, both of 
which are much used in that district of the midland 
counties. 

The Kington Railway is a continuation of the Hay 
railway, running from Parton Cross to Kington, in 
Herefordshire, and thence to the lime works near 
Burlinjob, in Radnorshire, about fourteen miles. It 
was constructed in 1818, at im expense of 23,000Z. 

The Plymouth and Dartmoor Railway, which 
was formed in 1819, runs from the Sound at Sutton 
Pool, a short distance from Plymouth, to Bachelor's 
Hall, in the parish of Lydford, near the prison erected 
on Dartmoor, for prisoners of war. Its length is about 
thirty miles, and the cost was 35,000/. 

The Stratford and Moreton Railway runs from 
Stratford-upon-Avon to Moreton-in-Marsh, in Glou- 
cestershire, with a branch to Shipstor-upon-Stour, in 
Worcestei-shire. Its whole length is about eighteen 
miles and a half, and was executed at an expense of 
50,000/. It was completed in 1821. 

The Stockton and Darlington Railway we have 
already noticed, but may include it here also in order 
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moving power. 
1 from the left haiik of the Tees at Stockton, 

Witton Park colhery, (ihout two miles and a half 
fivin Bishop's Auckluid, uhout twenty-five miles, which, 
with its five branches, together about Idl miles, makes 
the whole length of this line someihing above forty 
miles. Its cost was about 250,000/. 

The Redrulk and Chasewater Railway was formed 
with several branches in 1824, and runs from Redruth 
to Point Quay, in the parish of Feoek in C 
The l^gth of the line, including branches, 
fourteen miles. It cost about 22,dOO/. 

The Monkland and Kirkintilloch Railivay I 
from the latter place which is in Dumbarloasbire, for 
about ten milea to Palace Craig, 
26,000i., and it was formed iu 1824, for the purpose oj 
transporting the iron and coal of the district i 
Perth and Clyde canal. 

The Ruvmey Railway Company obtained thdi™ 
act in 1825, and their line runs from an estate caijed 
Abertyswg in Monmouthshire, to the Sirhowey rail- 
way at Pye Comer, in the pariah of Basaleg, i 
same county, about two miles and a half from Newpc 
The expense was 47,100(. 

The Weat Lothian Railway runs for Ryliall oi 
Edinburgh and Union Glasgow canal, in the parish I 
Upsball, to Shott, about twenty-lhreo miles, 
conslmcled at an expense of 40,700/. 

The Croiiiford and High Peak Railway n 
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a place on Cromford canal, about one mile south of 
that place to the Peak Forest canal at Whaley Bridge, 
By a series of elevations it rises to 990 feet above its 
starting place. Its length is thirty-four miles, and it 
was made at an expense of 164,000Z. It forms a con- 
venient mode of communication between the counties 
of Derby, Nottingham, and Leicester, and Manches- 
ter and Liverpool. 

The Nanttle Railway runs from slate quarries near 
Nanttle Pool, in the County of Caernarvon, to Caernar- 
von itself. The capital of the Company is 20,000/. 

The Portland Railway runs from the priory lands 
in Portland Island to the Castle. The cost was 5,000/. 

The Duffryn, Llynvi, and Port Cawl Railway, is in 
Glamorganshire, between the parish of Llangronyd and 
Perth Cawl Bay, sixteen miles and three quarters. 
The cost was 60,000/. Its object is to open a commu- 
nication between several large iron and coal mines, and 
quarries of Hmestone and freestone, and Bristol Channel. 

The Ballochney Railway runs from a branch of 
the Kirkintillock railway,*near Airdrie, in Lanarkshire, 
to Ballochney in the same County. The cost was 
] 8,425/. Its use is to carry coals to Glasgow, and 
coal and ironstone to the furnaces near it. 

The Dulais Railway runs from Aber Dulais to 
Cwm-Dulais in Glamorganshire. Its length is eight 
miles and three quarters, and it was constructed at 
a cost of 10,000/. 

The Dundee and J^ewtyle Railway runs from Dun- 
dee to Newtyle, through a very hilly country, in which 
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an elevation of 554 feet is to be overcome. The 
waggons axe worked on inclined planes by stationary 
steam engines, but coaches have for the last three years 
been impelled by locomotive engines. Its length is 
eleven miles, and it was constructed at an expense of 
50,000/. It connects the agricultural district of Strath- 
more with Dundee and the river Tay. 

The Edinburgh and Dalkeith Railway begins near 
Salisbury Craig, at Edinburgh, to the banks of the 
South Esk, near Newbattle. With the branch lines, 
the length is seventeen miles and a half. It was form- 
ed at an expense of 1 25,000 Z. 

The Garnkirk and Glasgow Railway runs from 
Cargill Colliery, near Gartsberrie Bridge, in Lanark- 
shire, to the junction of the Forth and Clyde, and 
.Monkland canals, near Glasgow. It was constructed 
at the cost of 40,000Z. It is eight miles and a quarter 
long. It was opened to the public in 1831. 

The Heck and Wentbridge Railway runs from 
Heckbridge to the Knottingley and Goole canal, a dis- 
tance of seven miles and a half. 

The Great Western Railway is intended to run 
from London to Bath and Bristol. One hundred and 
seventeen miles and a half long. Its cost cannot yet 
be ascertained. 

The Preston and Wyre Railway is intended to run 
from Preston to the mouth of the river "Wyre. Nine- 
teen miles and a half long, and is expected to cost 
about 150,000Z. 

The Hull and Selby Railway ia mtfin.^^^ \.o \w 
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the Leeds and Selby Railway, and thus connect the 
woollen cloth districts with the chief shipping port on 
the east coast ; while the railway from Leeds to Man- 
chester will connect it also with Liverpool on the west. 
The length is thirty-one miles. 

The Bristol and Exeter Railway joins the Great 
Western at Temple Mead, Bristol, and runs to Exeter 
where its termination will be on the river Exe ; the 
length will be above seventy-five miles. 

The Midland Counties Railway will commence on 
the London and Birmingham Railway at Rugby, and 
run by Leicester to Derby. The length will be seventy- 
five miles. 

The Birmingham and Derby Junction Railway 
will run from the former to the latter place, where it is 
intended to join the North Midland Railway. The 
length is thirty-eight miles and three quarters. 

The North Midland, or Leeds and Derby Railway, 
It will run by Belper, Chesterfield, Rotherham, and 
Bamsley, and join the terminus of the Leeds and 
Selby Railway at Marsh Lane, Leeds. The length 
is seventy-two miles and a quarter. 

The Sheffield and Rotherham Railway will be 
about eight miles long. 

The Manchester and Leeds Railway promises to be 
one of the most important railways in the whole em- 
pire ; its length will be above sixty miles. 

The Newcastle and Shields Railway runs from 
Pilgrim Street, Newcastle, to the New Quay at North 
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the length will be seven iniiea and a quartel 
The Bolton and Prralon Railway is iateuded \ 
connect two important places in our first manuTai:!: 
disirict ; its length wiB be twenty miles, 

The Cheater and Birkenhead Railway will 
meucc on the south bank of tha Mersey, near ^ 
side Ferry, and terminates on the north side of Bro 
Street, in tlie city of Cheater ; jis length will be fou| 
teen miles and a half. 

The Cktder and Crewe Railway is a continuatij 
of the preceding line, and nill join the Gm 
tion al Crewe ; ita length will be twenty miles aodl 

^^^Bfae Cork and Passage Railtoay will be a litu 
^^^■Sb six miles long. 

^^Bflie Dublin and Kilkenny Railway will be seventy 
three and a half miles. 

The Dandalk Railway will be twenty-four i 
hm g- 

e Glasgow, Ayr, and its Branches, is intended B 

u miles and a half long, 
e Glasgow, PaisUg, and Greenock Railway i 
tied to be twenty-two and a half miles It 
e Clarence andHartle Pool, nine miles long. 
e Lancatler and Preslon runs from the Cotton 
n the turnpike road, near Lancaster, to 1 
gate, Pteston, twenty miles and quarter. 

The London and Brighton, with ita branches 
If miles long, with a capital of £1,80 
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The Manchester and Birmingham, with its hranch 
running from Manchester and joining the Birming- 
ham and Derby at Tattenhall, seventy-two miles and 
a quarter. Capital £2,100,000. 

The Mary port and Carlisle joins the Newcastle and 
Carlisle Railway at Botchergate, Carlisle, and ends 
at the Basin, Maryport, twenty-eight miles in length. 

The Aylesbury connects that town with the Great 
Western. 

The Birmingham, Bristol, and Thames Junction, 
unites the great manufacturing district with the south- 
western Port. 

The Birmingham and Gloucester serves the same 
purpose indirectly. 

The Bolton and Leigh, a short or branch line. 

The Cheltenham and Great Western brings the 
former place of fashionable resort into the Great 
Western line. 

The Gateshead and Durham is a branch of the 
Great Northern Railway. 

The Haigh Railway was established for the conve- 
nience of shipping minerals and stores in one of the 
chief mining districts in Cornwall. 

The London and Blackwall is projected for the pur- 
pose of saving the expense and loss of time in trans- 
porting merchandise from our heavily laden ships in 
the East and West India Docks. 

The London, and Cambridge is the commencement 
of the great line that is intended to connect the Me- 
opolis with the Northern Counliea. 
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The London and Norwich, or Eastern Counties, 
will do the same thing with Norfolk and Suffolk. 

The Thames Haven Railway is intended to connect 
London with a haven to be constructed near to the 
mouth of the river, and thus obviate the necessity and 
difficulty of navigating the Pool. 

The York and North Midland is intended to con- 
nect that City with the North Midland. 

The Clarence Railway begins at Samphire Beacon, 
on the Tees, about four miles and a half north of 
Stockton, and runs to Stockton and Darlington Rail- 
way at Sion Pasture. Length, including branches, 
thirty miles. Capital 200,000/. 

The Warrington and Newton Railway is a tributary 
of the Leeds and Manchester Railway, four miles and 
a half long. 

The Wishaw and Cotness Railway is a tributary of 
the Kirkintilloch Railway. Cost 60,000/. 

The Leeds and Selby Railway runs from Marsh- 
lane, Leeds, to Selby, a distance of abuut twenty miles. 
The capital 210,000/. 

The Leicester and Swannington Railway runs from 
Leicester to the village of Swannington, fifteen miles 
and three quarters. Capital 90,000/. 

The Dublin and Kingstoivn Railway connects Dub- 
lin with its suburbs, and is confined almost altogether 
to the conveyance of passengers. 

The London and Greenunch Railway is laid upon 
a viaduct composed of about a thousand arches. 
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THE CANALS OF ENGLAND. 

During the eighteenth and early part of the present 
centuries much attention and an immense capital had 
been employed upon the formation of canals. They 
were, so far as they were calculated to supply the 
wants of commerce, every thing that could be desired. 
Upwards of 2,200 miles of water-course had been 
formed, and it is believed that there is not a place 
in England south of Durham, that is more than fif- 
teen miles from water communication. The following 
list, which has been abstracted from " Fenn s Public 
Funds," is the most complete that we could obtain. 

AsHBT-DE-LA-ZoucH commences at Ashby-de-la^Zoach, 
and joins the Coventry canal at Marstow bridge. It was com- 
pleted in 1805 ; length 26i miles. 1482 shared of 113Z. each ; 
dividend 4/. per share. / 

AsHTON and Oldham connects the towns of Manchester 
and Ashton-under-Line. Completed in 1805 ; length, with 
branches, 14 miles ; 17661 shares of 97i 18s. each ; dividend 
8/. per share. 

Barnslet commences at Bamsley, Yorkshire, and joins 
the river Calder, near Wakefield. Completed in 1799; length 
15 miles ; 720 shares of 60/. each; dividend 13/. per share. ■ 

Basingstoke connects Basingstoke with the river Wye. 
Completed in 1796 ; length 37 miles ; 1,260 shares of 100/. each. 

Birmingham connects Birmingham with the Staffordshire 
and Worcester Canal; length 22 miles; 8000 shares of 
79/. 5«. each ; dividend, 9/. 16». per share. 

Birmingham and Liverpool Junction runs from the 
Staffordshire and Worcester Canal, near TattenhaU, to the 
Chester Canal, near Acton ; length 39 miles ; 1000 shares 
of 100/. each. 

Brecknock and Abergavenny connects Brecknock with 
the Monmouthshire canal ; length 33 miles ; 1005 shares of 
J 50/. each^ dividend 51 pef share. 
Bmidqewatzk and Tauvtoh coimecU TvoAXxsiCi ^^^3clA 
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II B ridge wal c!r ; lenj^h I3{ miles; 60( 
of 100/. ench. 

CARLISLE commencea at Carlijle bdiI (erroinntea in i 
waj Fnlh; lenglli II mil^s-, ISOO ithHreti of -2W. 10b. 

Chestehfield coanecbt that [ilace with the river 
Dear Stuckwith ; length 46 milea ; comfleted id 17T6; law 
sluireB of lOOI.esch; diridead 91. per Khare. 

CaoMFDRD coDoects Croiorord with the Erewnxh cbdbI ; 
length 18iiiiles-,460ehnre9or 100/. »nGh;diTidendl7f.per«h&re. 

CovENTHT connects Cotentrj' with Trent and Meriey canal; 
ten^h 3-2 miles ; completed in I7»0 ; AOO sharea of IWL eochi 
dindead 46/. per share. 

Derby connect! Derby with the Trent and Mersej' cnnnl | 
len^h, with branches, 21 miles ;compleled in 171)4; tiOUshores 
at 100/. each ; dividend 7/. per share. 

DopbET nins from the Worcester and Birminghi 



of 100/. RBch 

Elleshe: 
with the r! 
3615 ihareN 



dividend, Xi per nhnre. 

ANu Chkhter connects the Monl«omerf Cnnal 
Mersey, near Ellesmercj length, 61 milei. 
1331. each; dividend, 3J: \5f. per share, 
mmenoes at the Cromford Canal, near Langli 



Jiores I 



per ihare. 

OLiHonQANSBTRE comiects Merthjir Tidiil with the rivar 
Taff, Dear Pennrth Harbour ; lenftthi 35 mile* l Romp1et«d 
in 1794. 600 shnies of I7S/. 13i. 4</. each; diiWnd, 
13/. 3i. id. per share. 

GiuND Ji'NCTioN commence* at Brannitnn, in Nnrthamu- 
tonshire, where it joins the Oxford Cnnal, and runs into the 
Thames at Brentlord ; length, with branches, l.W mile* | 
completed in 180Ji. 11,600 share* of IIH)/.eiich; dividend, 
12/. per ihnre. 

Grihd Surrrt commeaces at Camberwell and run* Into 
the Thames at Rotherhithe ; length, 4 mile*. IS2I ahnres ol 
100/. each ; besides which tho company have twirrowed 
130,000/. at it. per cenL 

Gkand Union runs from the Leicester and Norlhnmplnn 
Dnion Canal, about 4 mile* from Market llarborDU)|h, and 
Join* the Grand Jimction Canal «( LnnK Huckby ; length. 4S 
mile*: completed in 1614. 3K4» shnrea of II " 
dividend, II. per share. 

Gju/fiBAU coaaectt Grantliam wil^ tiie t 
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Nottingham ; length 30 miles. 749 shares of 1501. each \ 
dividend, 10/. per share. 

HuDDERSFi£LD connects Huddersfield with the Acton 
, and Oldham Canal; length, 20 miles. 6238 shares of 
^ 57L 6s. Sd, each ; dividend, 21. per share. 

Kennet and Avon commences at Newbury, and joins the 
river Avon at Bath ; length, 57 miles ; completed in 1810. 
25,328 shares of 40/. each ^ dividend, 1/. 5s. per share. 

Lancaster commences at Kirby Kendal and passes through 
Lancaster to Preston ; here it ceases for 4^ miles, when it 
recommences and proceeds to Wigan, joining the Leeds and 
Liverpool Canal. The communication over the part where 
the navigation is interrupted is carried on by means of a 
railway ; length, including railway, 76 miles. 1 1 ,700 shares 
of 47/. 65. 8rf. each ; dividend, W. 5s. per share. 

Leeds and Liverpool runs from the Aire and Calder 
Navigation at Leeds, and terminates at Liverpool ; length, 
127 miles ; completed in 1816. 2,880 shares of 100/. each ; 
dividend, 20/. per share. 

Ditto, Leigh Branch; length, 7 miles. 18|- shares of 
80/. each ; dividend, 1 6/. per share. 

Leicester and Northampton Union commences at 
Leicester and terminates at the Grand Union Canal, with 
a branch to Market Harborough; length, 21 miles; com- 
pleted in 1800. 1,817 shares of 83/. 10s. each; dividend, 
4/. 10s. per share. 

LouoHBOROuGH. 70 shares of 142/. 17s. 6d. each ; divi- 
dend 110/. per share. 

Macclesfield connects the Peak Forest Canal vrith the 
Trent and Mersey Canal ; length 29^ miles ; 3,000 shares 
of 100/. each ; dividend, 2/. per share. 

Manchester, Bolton, and Burt, connects these towns 
with the Mersey and Irwell Navigation ; length 15 miles ; 
477 shares of 250/. each; dividend, 6/. per share. 

Monmouthshire connects the EUesmere and Chester 
Canal with the Severn, at Newtown, Montgomeryshire ; 
length, 27 miles ; 700 shares of 100/. each ; dividend, 4/. lOs. 
per share. 

Neath connects the towns of Neath and Aberrant, in 
Glamorganshire ; length, 14 miles ; completed in 1798. 
247 shares of 100/. each ; dividend, 16/. per share. 

North Walsham and Dilham connects North Walsham 
with the Ant ; length, 7 miles ; 600 shares of 50/. each. 

Nottingham connects the Cromford Canal with the river 
Trent, near Nottingham ; \eugl\i, w\V\i>aTwvO[v^*, \lmvle«^ 
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completed in 1802 ; 500 shares of 150/. each ; dividend 12/. 
per share. 

Oakham connects the town of Oakham with the Melton 
Mowbray Canal; length, 15 miles; completed in 1803; 
522 shares of 130Z. each ; dividend, 2L per share. 

Oxford connects the Coventry Canal with the Thames 
at Oxford ; length, 88 miles ; completed in 17^0 ; 1786 shares 
of 100/. each ; dividend, 30/. per share. 

Peak Forest connects Peak Forest with Oldham and Ash- 
ton Canal ; length, 15 miles ; completed in 1800 ; 2,400 
shares of 78/* each ; dividend, 5/. per share. 

Portsmouth and Arundel connects the river Aran with 
Chichester Harbour ; length, with branches, 16 miles ; 
2,520 shares of 50/. each, and 2,000 of 25/. each. 

Regent's connects the Grand Junction Canal with the 
river Thames at Limehouse ; length 8^ miles ; 21,418 shares 
of 33/. 17»» 6</. each; dividend, 12». per share. 

Rochdale connects the river Calder with the Duke of 
Bridgewater's Canal at Manchester; length, 31 J miles; 
6,669 shares of 85/. each ; dividend, 61. per share. 

Shrewsbury connects that place with the Shropshire 
canal; length 17 miles; 500 shares of 125/. each ; dividend 6/. 
per share. 

Shropshire rnns from the Dormington canal into the 
river Severn; length, 7 J miles ; completed in 1792. 500 shares 
of 125/. each ; dividend 4/. per share. 

Somerset connects several of the collieries of this country 
with the Kennet and Avon canal ; length 9| miles ; 800 shares 
of 150/. each ; dividend, 91. 10s. per share. 

Staffordshire and Worcestershire connects the Trent 
and the Mersey canal with the river Severn at Stourport ; 
length 46^ miles ; completed in 1772 ; 700 shares of 140/. 
each ; dividend, 40/. per share. 

Stratford-itpon-Avon connects Stratford with the Wor- 
cester and Birmingham Canal ; length, 23^ miles ; 2647 shares 
of 7^/* IOj. each; dividend, 2/. per share. 

Stourbridoe connects that place with the Staffordshire 
and Worcestershire Canal. 300 shares of 145/. each ; divi- 
dend, 12/. per share. 

Stroudwater runs from the river Severn, near Framibrad, 
Gloucestershire, joining the Thames and Severn Canal, near 
Stroud ; length, 8 miles. 200 shares of 150/. each ; dividend, 
34/. per share. 

Swansea connects Swansea with Pen Tawe, BieccycAVVtr 
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length, 17 miles; completed in 1798. 533 shares of 1001 
each ; dividend, ]5l, per share. 

Tavistock connects Tavistock with the river Tamar j 
length, with branch, 6 miles ; completed in 1817*" 350 shares 
of lOOi each ; dividend, 21, per share. 

Thames and Severn commences near Stroud, where it 
joins the Stroudwater Canal, and unites with the Thames and 
Isis Navigation at Lechlade, in Gloucestershire ; leng^, 30 
miles ; completed in 1789. 2450 shares of 100/. each ; divi- 
dend, 1 1. 10s. per share. 

Thames and Medway runs from the river Medway, near 
Rochester, and enters the Thames at Gravesend ; length, 7 
miles. 4,805 shares of 30/. 4s. 3d, each ; 3,344 of 3/. 10s. each. 

Tbent and Mersey, or Grand Trunk, commences at 
the union of the Derwent and Trent, and runs into the Duke 
of Bridgewater*s Canal, at Preston Brook, communicating 
in its course with several other Canals ; length, 93 miles ; 
completed in 1777* 2,600 shares of 50/. each; dividend, 
32/. 10s. per share. 

Warwick and Birmingham connects the former place 
with the Birmingham Canal ; lengthy 22f miles ; completed 
in 1799. 1,000 shares of 100/. each, and 1,000 of 50/. each; 
dividend, 15/. per cent upon the amount paid up. 

Warwick and Napton connects the preceding with 
the Oxford Canal, at Napton ; length, 14 miles ; completed 
in 1799. 980 shares of 100/. each; dividend, 12/. per share. 

Wey and Arun runs from the river Wey, near Guildford, 
and joins the river Arun ; length, 18 miles. 905 shares of 
110/. each; dividend, 1/. per share. 

Wilts and Berks runs from the Thames at Abingdon, 
and enters the Kennet and Avon Canal at Semmington ; length, 
with branches, 52 miles. 5,000 shares of 67/* 10s. each; 
dividend, 1/. 2s. per share. 

WisBEACH connects the river Nene, at Wisbeach, with the 
old river at Antwell; length, 6 miles. 120 shares of 105/. 
each. 

Worcester and Birmingham conmiences at Birming- 
ham, where it joins the Birmingham Canal, uniting with the 
river Severn, near Worcester ; length, 29 miles ; 6,000 shares 
of 78/. each ; dividend, 41. per share. 

Wykley and Essington runs from the Coventry Canal, 
near Huddersfield, and joins the Birmingham Canal; length, 
24 miles ; 800 shares of 125/. each ; dividend, 3/. per share. 
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IMPORTANT AND VALUABLE MAPS. 
the 1st of Jenuary, 1839, will be publlbhedi 
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mountajnb a 
In presi^n ling this Mnp la the Public, the Publisher b^ge 
(o direct pdrtioalsr notice to some of the im|iorlimt fea- 
tucai, moat of whioh ve entirely new. The firat, which 
adds greatly to its perspicuity, is, that every nnme is ar- 
ranged to read in that county to which itti town or nUage 
bflono;! ; when it huppens Ihnt a place U situated in two 
coDuties, the name will be found to reid partly in each. 
Great Bttenliou bss been paid to the barougha, whicli niuy 
be readily dialiagaished by the store attached, which de- 
^' the number of Members telurnedj the eontribulory 
;hs being marked with an arrow head. The mnrket 
with (heir distance from London, have had the 
care bestowed on them relittive to the number of 
In short, no trouble has been spared to produce a 
..■tciking and decided difference, so as at one glance to oa- 
cerlain whether any name if that of a City, C'cunt]' Town, 
Borough, Market Town, or Village. The Rail Roads are 
csrefully laid down from the roost aothenlic docamento. 
It will also be [bond that the Mail Coach RobiIb may be 
greatly depended upon for occnrBcy. No Maps hitherto 
laid before the Public, have, as a Guide to Trmttltn, in- 
serted the Islands of Guernsey, Jersey, ifec, in their pro- 
per paaitjon ; these will not only be given, but also the 
coast extending from Calais to Havre de Regneville, th{ ~ 
Steam-boBl tracks, and the distance from the English tt 
the French port& 
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Just published, size 38 inches by 19, printed on 
the best Drawing Paper, 

GILBERT'S 
NEW MAP OF THE WORLD, 

FOR 1839. 

The Proprietor (who flatters himself the work will be 
universally acknowledged to contain a large mass of valoa- 
ble information) is determined to risk the expense upon a 
very extensive sale for a remuneration, to effect which, 
the price of the Work is so low as to come within the 
means of all classes of society. The Map is published 
at the following reasonable prices :— 

On a Sheet, coloured 4 

In a Case ••••....•• 6 6 

Mounted on Black Roller, and highly 
varnished ......••. 9 

Mahogany Roller, ditto 14 

"It is clearly executed, and can thus be readily con- 
siilted. The other general information, supplied on a 
single sheet, is also extremely useful. Tke height qf the 
principal mountains, the length of the great rivera, the 
summary of tke chi^ products of various quarters, and 
tabular calculations of population, laf^mage, ^c, SfC, are 
all matters which should be familiar to mteuigent per- 
sons." — Literary Gazette* 

" We have hearty commendation to bestow upon Gil- 
bert's Map of the World, which has just been issued at a 
cheap rate, in a convenient form, and in a style of execu- 
tion that leaves nothing to be desired. It contains a 
variety of necessary information, extensive tabular compu- 
tations, and tke dates of Geographical discoveries. ^ 
Court Journal. 
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Size 4 feet by 4 feet 1 inch, a second edition of 

GILBERTS 
NEW MAP OF EUROPE, 

ON FOUR SHEETS. 

The public approval of the first edition of this cheap and 
▼aluable Map has encouraged the Proprietor to add 1,400 
towns, and other improvements, to the new edition, with- 
out any extra charge to the purchaser. The Map, which 
is engraved in a bold and distinct character^ is laid down 
from the best authorities, showing, in the clearest manner 
ever yet attempted, its physical features, political divisionn, 
post and rail roads, steam communication, population, &o. 
A Diagram of Hills, in profile, is introduced, and the 
water is clearly distinguishable from the land, by the for- 
mer being engine-ruled. The prices, greatly under any 
hitherto published, are aa follows : — 

£ a. d. 

On Four Sheets, coloured 16 

Cloth Tuck Case, coloured 110 

Mounted on Roller, coloured 1 8 

Mounted on Roller, coloured, and 

highly varnished 1 14 

Ditto, on Mahogany ditto 1 18 

" This is an useful, valuable, elegant, and carefully- 
executed undertaking, embracing all the most recent im- 
provements. It is got up on a liberal scale, that does 
great credit to the publisher. We heartily recommend it 
to the traveller, aod consider it an acquisition to the pub- 
lic seminary equally as the private library of the gentle- 
man . ' * — Metropolitan Conserva tive Journal. 



Also, same size as the above, 

GILBERT'S 
SCHOOL MAP OF EUROPE, 

On Common Roller, ]2«. . • .Ditto, varnished, I7s, 
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Just published, size 15 inches by 11 ; price, coloured, 

stitched, only 2s.; or mounted in case, 4s. 6d. ; 

mounted and bound, roller varnished, 6s. 

GILBERT'S 

GEOLOGICAL MAP 
OF ENGLAND AND WALES, 

WITH 

A BOOK OF DESCRIPTIVE LETTER.PRESS. 

" Of great service to those who wish to acquire, in 
brief, an acquaintance with the geological features of the 
kingdom. It is plainly written, and contains a vant deal of 
information. A well executed map accompanies the trea- 
tise, and will give a more correct notion than volumes of 
dry dissertation.'* — Railway Times. 

*' A large mass of valuable information in a small com- 
pass. The map is very excellently executed." — Court 
JoumaL 

** A concise and popular view of the geological features 
of England and Wales.*' — Weekly True Sun. 

** All that is necessary to a general survey is compressed 
with accuracy into its pages." — Atlas, 



Just published, price 6d. plain ; and I5. mounted on cloth, 
coloured and folded for the waistcoat pocket, 

PORTEUS'S MAP OF LONDON, 

A PERFECT GEM. 

This extrenaely unique Map, remarkable for its beauty 
of workmanship, perspicuity, quantity, and utility, contains 
all the modern improvements, the principal Roads, Streets, 
Thoroughfares, and Public Buildings, (omitting only the 
bye places of no import whatever) stretching east and west 
from above Battersea Bridge to Deptford ; together with 
circles of one, two, and three miles from the General Pout 
Office. 
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Jast published, size 3 feet by 2 feet 5 inches, with 
Engravings; price, coloured, on a sheet, 6s,; roller, 
varnished, lAs, 

KELVEY'S 
ROYAL GENEALOGICAL CHART; 

SHOWINO THK 

DESCENT OF THE BRITISH SOVEREIGNS, 
FROM THE TIME OF THE CONQUEROR; 

AND OF 

THE KINGS OF FRANCE FOR ABOVE 600 TEARS. 

The Chart is so arranged as to show, in a "bird's eye 
view," the descent of the English Monarchs in one conti- 
nuous line — and of her present illustrious Majesty, Vic- 
toria, through the male line of the House of Brunswick, 
for above 600 years. The different branches of the Cape- 
tines are also distinctly traced, showing in what manner 
the first line of Valois, the first House of Orleans, the se« 
cond line of Valois, the House of Bourbon, and the present 
line of Orleans, have descended from Louis IX., great- 
grandson of Henry II., King of England. 

The consanguinity of the cotemporary monarchs may 
be easily traced — ^many of the principal characters men- 
tioned in history are given — and the ancestors of some of 
the most illustrious of our present nobility, who have de- 
scended from the collateral oranches of the Royal Family 
arepointed out. 

The design of the Chart is to render that assistance to 
a reader of History which a Map affords him when read- 
ing the geographical description or situation of a country : 
even a reference to it will, by association of ideas, recal 
to memory many transactions which occurred during that 
period ; and a slight perusal of it will impress on the mind 
an outline of the various branches which have emanated 
from the Conqueror. 
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Also, size 23^ inches by 19, price (coloured) on a sheet, 
only I5. 6d. ; in case, 3s. 6d, 

RUSSELL'S 
MAP OF THE ENVIRONS OF LONDON; 

OR TBB 

PEDESTRIAN'S COMPANION FIFTEEN MILES ROUND. 

In this Map will be found the boundaries of the Two- 
penny and Threepenny Post Deliveries j the Gentlemen's 
Seats and Parks ; Railroads in progress ; the direct and 
cross Roads ; distance of each Town and Village from the 
Metropolis, the distance and bearings of the same. Each 
Purchaser will have, gratis, a book, entitled, " A Guide 
to the Environs of London/' in which every thing worthy 
of observation is pointed out. 



Just published, size 25 inches by 18, price (coloured) on 
a sheet, only Is, 6d» ; in case, 3s. 6d, 

RUSSELL'S 
MAP OF LONDON. 

This cheap and valuable work is divided into twenty 
compartments, to facilitate reference. Each Purchaser 
will have, gratis^ a book, entitled, " A Guide to the prin- 
cipal Streets and Buildings of London," the partitions 
where they are to be found, with numerous Historical, 
Literary, and Antiquartan Notices. 
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In 18mo, the Third Edition, Price Is.) with Engravings. 

AN OUTLINE OF ENGLISH HISTORY, 

WITH INTERBSTNO RBMAEKS ON 

MANNERS, CUSTOMS, ARTS, DRESSES, <fec. 
BY HENRY INCE, M.A. 

" The Outline of English History, by Mr. Ince, is not 
without merit as a first book for schools. There is a great 
deal of information in a small compass (108 closely printed 
pages), and he seems to have availed himself of the latest 
authorities. We prefer the form of Outlines very much 
to that of Catechisms. It contributes to the formation of 
more logical views, both by the teacher and scholar. Cate- 
chisms are the school-books of parrots." — Spectator, 

" A well-digested little volume." — Athenaum, 

" A very useful compilation for schools. It certainly 
contains a great deal more information than is usual for 
books of this description, and is much better arranged."— 
Morning Herald, 

" The object of this little publication is to supply a series 
of running memoranda on English History, to accompany 
the viva voce instructions of the teacher. Mr. Ince has 
devoted much care to his compilation, which appears fully 
to bear out the end in view.'* — Atlas. 



Also, 18mo, Price !«., the Second Edition of 

INCE'S GENERAL KNOWLEDGE| 

OR, SCHOOL ESSENTIALS. 



In the Press, intended as <^a Companion to the 
English History.*' 

OUTLINES OF FRENCH HISTORY, 

WITH ENGRAVINGS. 
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Now publishing in Weekly Numbers, price Id., and in 
Monthly Parts, (to be completed in 24,) price 6d., a 
new Work, entitled 

THE WONDERS OF THE WORLD, 

IN NATURE, ART, AND MIND, 
EDITED BY HENRY INCE, M.A. 

ASSISTED BT R. MUDIE, ESQ., B. CLARKE, ESQ., AND OTHER 
EMINENT LITERARY CHARACTERS. 

On a subject embracing so vast a range as the rich and 
innumerable Wonders of "Nature'.s Storehouse,** the Pro- 
prietors nre desirous of producing a work commensurate 
with its soul-expanding importance. The contemplation 
of the numerous objects contained in the Fossil, Vegetable, 
Mineral, and Animal Kingdoms, lavished so bountifully 
around us, discovers facts of an interesting and extraordi- 
nary character, and alone presents abundant material for 
intellectual energy and research. The wonders of the 
Antediluvian world — the massive mountain rising above 
the neighbouring hills — the Volcano and Earthquake, 
each spreading devastation in its course — the ever-sound- 
ing and boundless Deep— the clear blue Vault of Heaven, 
studded through illimitable space with countless orbs — are' 
phenomena that must enlarge and elevate the mind, induce 
ennobling views of the Universal Governor, and teach uf 
our dependence upon his power, his wisdom, and good- 
ness. 

In the varied works of Art on which man has exercised 
his genius and industry, in which Science and Philosophy 
have aided his efforts, we shall record all that his rare, 
curious, and admirable ; marking the gradual progress 
and advancing stages of improvement. 

The Wonders of the Mind— the Creator's highest work, 
his mirror and representative — will not inaptly engage our 
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thonglits. The mind is in itself a microcosra, man's chief 
and highest distinction — a transcript of that intellectual 
energy that first gave birth to Nature. 

To select these pearls, and to seize the beauties every 
where presented to notice, will be the features of *' The 
Wonders op the World." On all subjects, reference 
will constantly be made to every available source of infor- 
mation : the veil of error and credulity, which too often 
obscurates the narrative of the traveller, will be carefully 
withdrawn ; the most recent and best accredited authori- 
ties (whether English or foreign) will be sedulously com- 
pared, and data given for farther research ; so that truth 
without alloy will usher in the varied departments of Na- 
ture's "ample bound,'' 

The work will be embellished with spirited Engravings, 
derived from authentic sources, whicn, if regarded as 
highly finished specimens of art, or vivid pictorial illustra- 
tions of the subjects, will, we trust, be found contemporary 
productions. 

To enable Subscribers resident in the country to receive 
the Work simultaneously with the inhabitants of the Me- 
tropolis, it will be issued to the order of all Country Book- 
sellers a week in advance. 

CRITICISMS. 

'* A cheap collection of curious matter, which is very 
amusing and very instructive.'*— Literary Gazette. 

'* This publication promises to add many valuable con- 
tributions to the prerious acquisitions of the inquiring 
mind. There is a great variety of pleasing and instructive 
articles, and if carried on with the spirit that has influenced 
the first part, the undertaking cannot fail to requite both 
editor ana publisher." — Weekly True Sun, 

" We can recommend the * Wonders of the World * to 
alL It is well written, and abounds in entertainment. 
Amid its other merits is its cheapness." — Sunday Times. 

" The work contains much valuable information." — 
Blackwood's Lady's Magazine. 

" Details the most remarkable objects in nature and art, 
ad well as the ndnd"— Monthly Review. 
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Just completed in Eight Parts, price I5. each, or bound 
in One Volume, price 9s. 

SAMUEL WELLER'S 
ILLUSTRATIONS 

TO TBI 

PI C KWI C K CLUB. 

. *' These delineations are imputed to no less a person 
than Sam Welkr himself ; the characters are grapnically 
conceived, and their features well preserved; the local 
scenery is said to be sketched on the spot. The droUness 
and spirit of these illustrations make us anxious to see 
more of the artist. '* — Atlas, 

<* We hail with satisfaction the commencement of a se- 
ries of Illustrations to this popular work by Samuel Wei- 
ler himself. Judging from his natural shrewdness, and 
these his earliest pencillings, we feel confident they will 
prove a very popular addition to the work ; indeed the first 
part justifies us in expecting an inimitable series of etch- 
ings ....The Fifth number of Weller's Illustrations is a 
decided improvement on the preceding numbers. We 
should advise all the readers of this inimitable work to 
possess themselves of these Illustrations immediately; 
they will form a valuable acquisition to the work or the 
scrap-book. * ' — Observer. 

'* We must confess we are much pleased with No. B. 
If the succeeding numbers be as clever as the one now 
before us, we prophesy that every purchaser of the Pick- 
wick Papers will illustrate the work with these etchings." 
— BeWs Life in London, 

" Very clever prints, full of humour, and delightfully 
etched. We hope this young artist will persevere. 
Combining as he does the genius of the pencil and graver, 
he promises to be a second Hogarth.'' — Age, 
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Just published, Parts I. to IV., price Is. each, to be 

completed in Eight, 

ILLUSTRATIONS 

TO 

NICHOLAS NICKLEBY, 

BY PETER PALETTE. 

** And capital illustrations they are. Those who are 
subscribers to Boz's work will lose half the zest of Nickle- 
by's story if they fail to take Peter Palette.*' — Weekly True 
Sun. 

** These Plates are truly illustrations to Boz's talented 
work ; we think Peter Palette a clever fellow." 

** These illustrations are admirably adapted to the Ni- 
cholas Nickleby VeL^ers.**— Blackwood* 8 Lady^s Mag. 

** A series of very clever engravings have been com- 
menced by a talented young artist, named Onwhyn, in il- 
lustration of the inimitable Boz. The artist has certainly 
succeeded in catching the humour of the author; the 
work deserves encouragement, and every admirer of 
Nickleby should possess these illustrations.'' — Chronicle. 

" These are very clever, and extremely well adapted to 
illustrate the fortunes of Nicholas ; we doubt not the suc- 
cess of Peter Palette's Nicklebyisms." — Age. 

Part V. will be published February Ist. 



In 18mo, boards, price U. 6(f. 

THE LIFE OF WILLIAM TELL. 
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VIEWS OF SEATS, 

BY W. DANIELL, R.A. 

At 6d» each, 

Althorp,SeatofEarlSpencer Eaton Hall, Seat of the 

Alnwick Castle, Duke of Marquis of Westminster 

Northumberland Eridsfe Castle, Earl of Aber- 

Beaumont Lodge, Viscount gavenny 

Ashbrook Goodwood, Duke of Rich- 

Belvoir Castle, Duke of mond 

Rutland Kew Palace 

Bishops Auckland Castle, Life Boat in a Storm 

Durnam Lowther Castle, Earl Lons- 

Blenheim, Duke of Marl- dale 

borough Mereworth Castle, Lord le 

Castle Howard, Earl of Car- Despencer 

lisle Penshurst Castle, Lord de 

Chatsworth, Duke of De- Lisle 

vonshire Powis Castle, Earl Powis 

Culzean Castle, Earl Cas- Sandpit Gate, Windsor Park 

silis Tregothnaw Castle, Earl 

Dunrobin Castle, Duke of Falmouth 

Sutherland Westport, Ireland, Marquis 

Eastnor Castle, Earl Somers. of Sligo 



In 18mo, price Is. 6d,, the Fourth Edition of the 

COMMERCIAL INSTRUCTOR, 

BY R. CHILD. 

In six parts, viz. — I. Commercial Terms copiously ex- 
plained. II. On the Drawing and Negotiation of Bills of 
Exchange. — III. Observations and Queries, with their 
Answers, on Merchants' Accounts and Book-keeping. — 
IV. A clear and explicit statement respecting the Stocks, 
and of the nature of Funded Property ; together with the 
general mode of transacting Business in the Public Funds. 
— V. Of Insurance and Exchanges.— VI. Commercial 
Formulary. 
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PORTRAITS OF THE FEMALE 

NOBILITY, 

SOLD BY E. GRATTAN, 51, PATERNOSTER ROW, 
At only 6d. each, 



FROM PAINTINGS BY BBIOOS, CHALON^ CARPENTER, 

HATTER, HOPNER, LAWRENCE, 

ROCHARD, SATER, WARD, <&C. <&C. 



Anstruther, Lady 
Antrim, Countess o 
Barton, Miss 
Bayley, Lady S. 
Berri, Duchess de 
Blessington, Countess of 
BroughtoD» Lady 
Butler, Lady C. 
Capel, Lady C. 
Chetwynd, Lady 
Cooke, Lady H. C. 
Cooper, Hon. Mrs. Ashley 
Courtney, Lady E. 
Cowper, Countess of 
Cust, Lady 
Denman, Lady 
Dundas, Hon. Mrs. 
Erskine, Lady F. 
Erskine, Lady A. K. 
Esterhazy, Princess 
Fordwicb, Viscountess 
Gardner, Hon. Miss 
Graham, Lady 
Hanmer, Lady 
Herbert, Lady E. 



Hesketh, Lady E. A. 
Howe, Countess 
Irby, Hon. Mrs. 
Jerningham, Hon. Mrs. S 
Jervis, Hon. M. A. 
Louth, Hon. Lady 
Nasmyth, Lady 
Nelson, Countess 
Newark, Viscountess 
Pelham, Hon. Mrs. 
Radstock, Lady 
Ramsay, Hon. Mrs. 
Richmond, Duchess of 
Russell, Lady John 
Shaw, Hon. Mrs. 
Stanhope, Mrs. 
Stanley, Lady, and Hon. E 

E. H. Stanley. 
Tankenrille, Countess 
Tavistock, Marchioness of 
Trevelyan, Lady 
Vernon, Hon. Mrs. 
Vivian, Lady 
V3mer, Lady M. 
Walden, Laidy Howard de 
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ENGLAND'S OWN HERO. 



Now complete, in 6 Parts, at One Shilling each, 

A NEW LIFE OF NELSON, 

REVISED AND ILLUSTRATED, 

WITH ORIGINAL ANECDOTES, NOTES, <fec. 

BY THE OLD SAILOR, 
Author of *' Tough YamSy*' ^c 

It has been the Writer's aim in this Work to present, 
in a small compass, a comprehensive account of the Life 
of the most successful commander that ever wielded the 
naval thunder of Britain ? employing, wherever it wa** 
possible, his own words, which give a complete insight 
into his extraordinary character, and infuse mto the nar- 
rative the spirit and charm of auto-biography ; in short, 
to offer such a picture of the man and of his achievements 
as may contribute to form future Nelsons. Where, in- 
deed, can we look for a brighter pattern ? His were not 
the vain ambition of conquest and power, the sordid de- 
sire of wealth and splendour, — Duty, Honour, Glory, 
were the principles which stimulated his mighty mind to 
the accomplishment of prodigies unmatched in the history 
of any nation, and which have rendered him a model for 
his profession in all future ages. Well might King George 
HI., in his reply to the congratulatory address of the City 
of London on his last achievement, emphatically remark : 
" His transcendent and heroic services will, I am per- 
suaded, exist for ever in the recollection of my people ; 
and, whilst they tend to stimulate those who come after 
him to similar exertions, they will prove a lasting source 
of strength, security, and glory to my dominions.'* 

This interesting work may also he had, hound in cloth, 
price 6a. 6£^. 
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Just published, price, coloured, only 25. 6d. stitched ; 
or 4», 6d, mounted and bound ; roller varnished 6s. 

GILBERTS 

RAILWAY MAP OF ENGLAND AND 

WALES, 

WITH DESCRIPTIVE LETTER-PRESS, 

CONTAINING 

A full account of the causes, the origin, the construction, and 

the progress of 

WX i^t Hailfoaps in lEitglanti, 

TOOBTHKR WITH 

THEIR PRESENT STATE AND PROSPECTS: 

ALSO APPBNDID, 

A statement itf tk9 course, length, and amount of Property of 

ALL THE CANALS 

IK DIFP8BBNT PARTS OF' THE COUNTRT, 

■ 

« Compiled with exceeding care, and from the best authorities. 
Clarke, Printers, Silver Street, Falcon Square, London. 
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